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TABLES FOR THE RAPID ESTD_TION OF DOWNWASH AND SIDEWASH

BEHIND WINGS PERFOP_HNG VARIOUS MOTIONS

AT SUPERSONIC SPEEDS

By Percy J. Bobbitt

SD__RY

Equations for the downwash and sidewash due to supersonic yawed and

unswept horseshoe vortices have been utilized in formulating tables and

charts to permit a rapid estg_lation of the flow velocities behind wings

performing various steady motions. Tabulations are presented of the

downwash and sidewssh in the wing vertical plane of symmetry due to a

unit-strength yawed horseshoe vortex located at 20 equally spaced span-

wise positions along lifting lines of various sweeps. (The bound portion

of the yawed vortex is coincident with the lifting line.) Charts are

presented for the purpose of estimating the spanwise variations of the

flow-field velocities and give longitudinal variations of the downwash

and sidewash at a nu_er of vertical and spanwise locations due to a

unit-strength unswept horseshoe vortex. Use of the tables and charts to

calculate wing downwash or sidewash requires a knowledge of the wing

spanwise distribution of circulation.

Sample computations for the rolling sidewash and angle-of-attack

downwash behind a typical swept wing are presented to demonstrate the

use of the tables and charts.

INTRODUCTION

The ability of a designer to predict the flow characteristics behind

wings of aircraft performing various motions is important in estimating

the forces and moments acting on the tail configuration and the associated

aircraft stability. Naturally, then, since the advent of supersonic

flight_ methods for determining theoretically the flow velocity compo-

nents, downwash and sidewash, behind wings traveling in this speed range

have received appreciable attention. Lifting-surface methods utilizing

the concepts of conical superposition, doublet distributions_ and vortices

have been developed and applied in references i to 5 and lifting-line and
approximate lifting-line (horseshoe vortices) formulas have been derived

and utilized in references 6 to 9.
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Each of the two types of methods ha_ certain disadvantages when
applied to specific wings. In the case _f lifting-surface methods the
disadvantage is the complexity of the integrals involved and for lifting-
line methods it is the difficulty in obtaining accurate values close
behind the trailing edge or near the vortex sheet. The lifting-line
difficulties in most cases can be minimized or overcomeby using more
than one lifting line and by determining from previously derived expres-
sions the exact value at the trailing e_e or in the plane of the vortex
sheet. The difficulty associated with l_.fting-surface methods, on the
other hand, is muchmore restrictive and has been overcome for only a
few single plan-form shapes. Certainly, for ease of application, lifting-
line and horseshoe-vortex methods are to be preferred since they maybe
applied to wings of any plan form with equal ease and require only numer-
ical calculations in cases where spanwise circulation distributions are
available. Someindication of the ability of the lifting-line approach
to approximate lifting-surface results can be had by noting the compari-
sons made in references 4, 7, 8, and 9-

Though the usefulness of the liftin{-line methods is clear, it has
not been fully exploited. One important reason for this situation is
that the use of lifting-line and horsesh)e-vortex expressions to cal-
culate the flow velocities at a number oS points behind a wing can involve
a great deal of computing labor. At sub_onic speeds the samesituation
existed and was eliminated by the preparation and use of tables and charts
giving the downwashand sidewash at various points in the flow field con-
tributed by a unit-strength horseshoe voctex (see ref. i0). The purpose
of the present paper is to present, for the supersonic speed range, sim-
ilar tables and charts which will allow _ rapid calculation of the flow
field behind wings of arbitrary plan forn at an angle of attack or per-
fo_ning steady rolling, pitching, and sileslip motions. The tables give
tabulations of the downwashand sidewash in the vertical plane of symmetry
due to a unit-strength yawedhorseshoe vortex located at 20 equally spaced
positions along lifting lines of various sweeps. The charts give longi-
tudinal variations at a number of vertical and spanwise locations of the
down_ashand sidewash due to a unit-strength unswept horseshoe vortex
and are used pr_m%rily to predict the s_nwise variations of the flow-
field velocities. In application, the knownspanwise distribution of
wing circulation strength (see refs. ii to 13) is used to weight the
downwashand sidewash contributed by each unit horseshoe vortex and the
total downwashor sidevash at a point is obtained by summingup the con-
tributions of the weighted horseshoe vortices. The tables cover a large
range of lifting-line sweepangles, _._cknumbers, and longitudinal, span-
wise, and vertical distances behind the wing.

lllustrative downwashand sidewash computations, comprising primarily
a two-column multiplication plus a summetion, are presented to demonstrate
the use of the tables and the rapidity with which answers can be obtained.
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SYMBOLS

rectangular Cartesian coordinates of field point

rectangular Cartesian coordinates of points along a lifting line

rectangular Cartesian coordinates of corner of a particular

vortex in a distribution of vortices

wing aspect ratio, b2/S

wing span

wing root chord

lifting-line chord (see fig. 8)

limits of Yl integration

variable index used in summations

Voo

free-stream Math number,
Velocity of sound in free stream

slope of lifting line (absolute value)

slope of leading edge

slope of trailing edge

value of i at left- and right-hand wing tips of a swept wing

looking from trailing edge to leading edge

angular velocity of roll, radians/sec

angular velocity of pitch_ radians/sec

wing area

perturbation velocities along x-, y-, and z-axes, respectively

free-streamvelocity
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X =x- x I

X i = x - xi

mX i
= ----- = XO . Xi_o = X 0 + Yi_o

Xi,o b/2

_ Yi,___£

x

Xi,o

mx i
= + _ = -+Yl,o

(slope of lifting line determines plus or minus

sign)

x
x = ------

 b/2
(= x__° for swept lifting line)

_m

Y :Y - Yl

Yi : y - Yi

Yi
=_=Yo 0

Yi_o b/2 - Yi,

Yi

Yi,o =

angle of attack_ radians



_= IfM2-,1
P circulation at any spanwise station

P o circulation at Yi = 0

taper ratio

local angle of attack

perturbation velocity potential

Fw, 0 defined by equations (7) and (ii)

defined by equations (7) and (ii)

defined by equations (8) and (12)

defined by equations (9)

and (13)

IE } iEII vlyi,o ]lrFvlYi'°2 defined by equations (i0)

and (14)

Fw(Yi, o) defined by equations (5) and (15)

Fv(Yi,o) defined by equations (6) and (16)

Fw,_yi,o0
22 ' 2 21 22 (Z 2 2\,3 f2 2 l _=iyi,oiXi,o!yl,ol+2zo,+_m!yt,o! + lYi,oi _-lYl,olXi,o + Xi,o\Z° - Yi,o/ + o ,

_2m2 /_' yi'O 12 + Zo/2" i Yi.olXi, 0 Z2o Yi,o 2127 Z2o_20 _2m21Yi,ol 2 " ...

zoly_,ol@t,o_2m21y2 + _- i,ol - _2m2z2o) zoXi, o (X2, o _2m2z2o)



m::0o

m::oo

ZoX

-zo li   ol+z ol
Subscripts:

te conditions at trailing edge

Yi value of circulation strength at spanwise station Yi

Plus and minus signs used as exponents indicate positive or nega-

tive values, respectively, of a variable.

THEORY

Downwash and Sidewash Equations Jsed in Preparation

of Tables and Ch_rts

Equations for downwash due to distrfautions of yawed and unswept

horseshoe vortices may be found in references 8 and 9- An expression

for the sidewash due to yawed horseshoe v)rtices distributed along a

line to approximate a rolling span load dLstribution is given in ref-

erence 4. In this section, expressions f)r the sidewash due to dis-

tributions of yawed and unswept vortices _pproximating lifting lines

with arbitrary span load distributions ar_ presented in addition to the

corresponding downwash formulas previouslT obtained.

The downwash and sidewash due to a svept lifting line with any

prescribed lift distribution can be appro<imated through the use of the

equations for the downwash and sidewash dle to yawed horseshoe vortices

(see fig. l) of positive and negative sloi?es plus terms giving the effect

of the break in the center of the lifting line. Rectangular horseshoe

vortices can be used most easily to approximate the flow field of unswept

lifting lines though they may also be usel with certain modifications to

approximate swept lifting lines. (See fix. 2.) Derivations of the nec-

essary formulas for yawed and unswept hor:3eshoe vortices are given in the

appendix.
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The lifting line or lines used to represent a wing are, in this paper,

composed of two straight lines connecting some point on the wing root chord

with the tip chord, for example, a pair of straight lines connecting the

midpoint of the root chord with the midpoint of the tip chord. The slopes

of the two straight lines are opposite in sign and have the magnitude

_2(--m) where b/2 is the semispan of the wing and cI is the longitu-

dinal distance from the intersection of the two straight lines on the wing

root chord to the intersections of the straight lines with the wing tips.

The downwash and sidewash due to a swept lifting line approximated

by a series of yawed vortices (see fig. 2(a)) are given, respectively,

by

_=_.1_,'_ 4_/_L° ,. .r ,](
-B2m2_i,o + z2)_(¥i_o +Xi,o)2 + z2(l ° _2m2 y2io +, Z2o)

X 2 z 2 2 2 2

-- FYI+I - PYi-i - , ,' , , _, , + +

i=O b/2

,_ _ 2 [ ' + " 2

. _,'_ __-,=:__ :_.o,_,o_,,i-_.ou_,,_<_-_o_)_][
(1)

and

i=O

v = - _ ryi+l - FYI'I

i=nl b/2

--- Fyi+ 1 Fyi_ 1

,:0 ....02)
r

_o(_o-_o)-_o_o(_-_2_)
(2)
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where Xi, o in the first summation terms of v and w is equal to

Xo + Yi,o and in the second terms to x¢ - Yi,o" Values of i from 0

to n I are associated with negative values of Yi and values from 0

to n2, with positive values of Yi" A value of i equal to n I cor-

responds to the vortex at the left wing tip and a value of i equal to

n2, to the right wing tip. Note that with the vortices numbered in this

manner the incremental circulation strength PYi+l - PYi-I is approxi-

mately proportional to dP/dy on the right-hand panel and to -dP/dy

on the left.

When the lifting line is inclined s_personically to the free-stream

direction each of the n vortices of equations (i) and (2) may be con-

sidered as semi-infinite yawed horseshoe vortices of the type shown in

figure 3- When inclined subsonically the bound portion of semi-infinite

horseshoe vortices of the type shown in figures 3(a) and 3(b) has an

additional contribution not given by these equations. (See ref. 7-)

However, this additional contribution is ot required in the use of equa-

tions (i) and (2) for a practical case s_nce the semi-infinite vortices

distributed on swept or yawed lifting fires combine to form finite swept

horseshoe vortices of the type shown in _igure 4 or finite yawed horse-

shoe vortices of the type depicted in fi_zLre l(b). The equations of

finite swept or yawed horseshoe vortices with bound portions inclined

subsonically or supersonically are the s_1_e. The last two terms in equa-

tions (i) and (2) give the effect of the break in the swept horseshoe

vortices formed by these last two terms and the semi-infinite yawed

horseshoe vortices of the first two terms. (See eqs. (A9) and (AIO) of

appendix A.)

The downwash and sidewash behind a _ing approximated by an unswept

lifting line and semi-infinite unswept h(.rseshoe vortices are,

respectively,

i=0 Yi i,ox( i2zoO)FYi+l - PYi-I ,o_3 - ,o +
--W -_ -- 9--

2 2
i=nl b/2 4_ _2 - Y_i,o "" Z2o( :_2 - Zo)(Yi_o + z2o)

+

i=n2 PYi+I - PYi-i

i=O b/2

- 2ox(  oYi, - Yi, +

_ _ 2 2 o+
(3)



and

i=0

v = - _ PYi+! - PYi-i

i=nl b/2

Zo_

- Yi,o - o +

i=n 2

FYi+l- Fyi_l (4)

where x = x__x_. Equations (3) and (4) may be written by inspection from

2

equations (A6) and (A7) of appendix A.

As indicated previously the equations for rectangular horseshoe

vortices may be used to approximate swept as well as unswept lifting

lines. One approach to doing this is to replace x in equations (3)

and (4) _ith X i thereby approximating a swept lifting line with semi-

infinite unswept horseshoe vortices in the manner shown in figures 2(b)

and 2(c). A second method is to use finite unswept horseshoe vortices

distributed along the lifting line in much the same w_y as is done sub-

sonically (see fig. 2(d)). It appears from the limited number of cal-

culations performed to establish which of the two approaches better

approximates equations (i) and (2) (see fig. 2(a)) that the first approach

is superior. Detailed examination of the calculations to determine the

reasons for this superiority indicates that when a practical number of

vortices are used to approximate a lifting line, it is more important to

approximate accurately the trailing vortex system than the bound vortex

system of equations (i) and (2). It can be seen from a comparison of

figures 2(a) and 2(b) that the trailing vortex system of the first

approach is exactly the same as that obtained using a distribution of

yawed vortices. Although the combined bound vortices of the distribution

of finite rectangular horseshoe vortices (fig. 2(d)) accurately approxi-

mate the bound vortex system of the yawed vortex distribution (coincident

with the lifting line), the staggered trailing vortices do not represent

a good approximation to the trailing vortex system of the yawed horse-

shoe vortex distribution. It should be mentioned that although neither

ztethod does particularly well in predicting magnitudes_ spanwise varia-

tions of the flow-field velocities as computed by equations (i) and (2)

are better predicted by the semi-infinite unswept horseshoe vortices.

In view of the preceding discussion only the equations for the downwash

and sidewash due to a distribution of semi-infinite unswept horseshoe
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vortices will be given. Equations (3) a_d (4) with i replaced by Xi
become, respectively,

0 2z_
-w _ PYi+l - rYi-i i,oX{ =i,oXl ,o +

= -- +

i=nl b/2 4_ V_i 2 z o(x z o)Yi,o - - _o +

i=n 2
FYi+I FYi_ I

i=O b/2

and

V = -

m

0 ZoX iPyi+ 1 - Pyi_ 1

4_ - _ l,Yi,o + Zo;kYi,o +

+

n2
PYi+l - FYi-I ZoXi

i=O b/2 I_2 _2/..2,.i,o 2"./2j. + Z2o)4_ - _ + ZoJLYi, 0

(6)

where Xi on the left panel is equal to _ + Yi,__o and on the right,
_m

to _ Yi,o. Note that the summation t,_rms in the equations for w are

_m

singular for points on a line vortex, thLt is, when Yi,o = Zo = O. In

order to avoid this singularity and to @)tain more realistic values for

downwash, experience indicates that poi_s in the z = 0 plane should

be chosen midway between the trailing vo_'tiees. Another singularity

which exists in the equation for w as _Tell as in that for v occurs

when the square root in the denominator is zero. Points that give rise

to this type of singularity lie on the az_ercone from a corner of a

horseshoe vortex and should not be used.

It is possible by the use of equati,)ns (i) and (2) to prepare tables

or charts which would considerably expedite the calculation of downwash
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and sidewash, at a large numberof points (x, y, and z) in the flow field,
due to a swept lifting line approximated by semi-infinite yawed horseshoe
vortices. To do this, however, would result, for the range of y values
considered necessary, in tables half again as large as the ones contem-
plated and would not give the simplicity desired for calculations in the
plane of symmetry. Equations (5) and (6) may also be used for preparing
tables of downwashand sidewash influence functions though the accuracy
of the results obtained through their use would not be so good as that
obtained using tables based on equations (i) and (2). There is, however,
one advantage that equations (5) and (6) have over equations (i) and (2)
and that is that they have one less parameter in the summationterms. In
preparing downwashand sidewash tables for a given number of field points
this advantage would meana considerable decrease in the size of the
tables required. Charts might also be used in lieu of tables in the case
of equations (5) and (6) to obviate the need for interpolation between
Xi values and thus effect an additional time saving.

The computational schemeto be used herein is as follows. For com-
puting downwashand sidewash in the plane of symmetrytables have been
prepared that are based on equations (i) to (4) and charts based on equa-
tions (5) and (6) are presented for estimating the spanwise variation of
these quantities. It is intended that the level of the spanwise varia-
tions be adjusted, if necessary, to the values at the plane of symmetry
obtained using the tables. This procedure is an attempt to makeuse of
the advantages of both sets of equations and thereby to obtain reasonable
accuracy and greater speed from a smaller set of tables than would be
required if equations (i) and (2) were used exclusively. The tables for
the plane of symmetry are in a form such that no interpolation is required
in obtaining downwashand sidewash at the field points and _m values
for which tabulations have been presented. In making preliminary esti-
mates of vertical- or horizontal-tail loads, where it is often expedient
to restrict the calculations to the plane of symmetry, this is especially
convenient.

The necessary equations of the flow velocities for the plane of
symmetry are, from equations (i) to (4), respectively,

---- T - +,Z o)0 _ _ m Yi)o_ o +

(7)
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v = _ ilyi+i - _Yi-i/

b/2
i=n I

__ZoYi,o(2_i3 ° _2 2 2 ,2 2 24 _2m2Z2o)]_ - p m Yi,o " _ m zo/ - ZoXi,o(_i,o -

,o - Yi,o - D m zo Yi,o + Xi,o_ + z2 1 - _ m Yi,o + z°_

n2 T 2

b/2 ,,t2 2 a 2
i_O 4_I - _ m Yl,o -_o

2 . _2 2 2_ - ZoXi,of..2o_Xi - _2m2ZoJu2\q_2m2
Yi,o _ m Zo]

p m zo i,o

(8)

--W _- --

and

0

PYi+l - PYi-I

i=nl b/2

i-Yi,o 23 - Yi,o_(_i,o + 2Z2o)]

n2 PYi+l - Fyi-I

7- b/2
i=O

[-Yi,o _3 + Yi,oX(_i,o + 2Zo2)I

4_
-2 2 2 _2 Zo Yi,o + zx - Yi,o - Zo -

(9)

V _ -

O FYi+I PYi-i

i=n I b/2

Zo_

- Yi,o - Zo Yi,o + z

n2

_- PYi+I - PYi-I Zoi

i=O b/2 -2 2 2/ 2 + Zo4_ x -.- ZolYi, o

(i0)

For purposes of identifying the func:tions tabulated or plotted and

of facilitating some of the simplificati¢,ns possible, it is convenient

to write equations (7), (8), (9), (lO), (5), and (6), respectively, in

the following functional forms:
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0

-W = _---

i:n I
r'i+_;2 _(,i,o+

i

n2 FYifl - FYi-lr

w Yi,o 2i=O

(ll)

o )Jv = _'> PYi+l Yi i +

i=n---i b v Yi'° i

n2

i=O b/2 v Yi, o 2
(12)

i=n I b/2 m--_

+

n2 PYi+I - PYi-I

i=0 b/2
(z3)

0

i=n I

PYi+l - PYi-I v(Yi,o

b72 _ i m=co

n2

i=O PYi+I- PYi-i (IF
m_-_
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0
-w = - _- Fyi+I - FYi-i

n2
_-- Fyi+ I - Fyi_ I

0

v = - _-- Fyi+I -Fyi-] Fv(Yi,o)+
i=nl b/2

n2 PYi+l - Fyi-i

It is evident from equations (5), (6), (15), and (16) that

_(Y_:o)= _w(_To)_ _ _v(_;o):_v(Y_To)__e_e,_ _so_
necessary to plot the functions Fw(Yi,o) and Fv(Yi,o) for positive

values of Yi,o" The equations for the l lane of symmetry may be put in

forms comparable to equations (15) and (5.6) through fumther simplifica-

tions. By noting that Yi,o values in L_"jIFw(Yi'°]ll' L _JjIFv(Yi'°]Ii'

"[IFw )] } {IF ]] I are negativej the following(Yi,o 1 m=_' and v(Yi,o i m_

relationships may be established:

= IFw( Yi,oilm=_ (18)
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(19)

m=oo

(2o)

The identities given in equations (17) to (20), together with equa-

tions (ii) to (14), yield the final or computational form of the equa-

tions for the downwash and sidewash in the vertical plane of symmetry
(y = 0). These equations are

--W =

i=n I b/2 Fw Yi,o +

n2

Fyi+ I - Fyi_ I
i=0 b/2 Fw( Yi,o ) F°+ b/--_Fw'O

(21)

i=nl b/2 Fv Yi,o

+

n2

i=O b/2 Fv Yi,o
(22)

--W =

i=n I b/2 w Y i,o
m--o0

n2

ZrYi+l- Yi-l <I'Ii:o b72 _ Yi,o :i
IO i'D.=co

(23)
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V

0

f
i:n I

Fy - Fy _ U
i+l i-ll], /K

b72 _ vkl Yi'°l)] m=_
+

n2 Py - Fy F

f i+i i-l!F _(
i=o _7_ -[_ yi,o jj re=co

' ) (,Obviously only the functions Fw i Yi,o ' Fv Yi,ol '

[Fv(JYi,o)jx m_ ,and Fw, 0

wash and s idewash.

(24)

need to be t_Julated to determine the down-

Wings that are at an angle of attack or performing a pitching motion

have symmetrical spanwise distributions oF circulation and rolling wings

have asymmetrical distributions of circul_tion. Formulas for the plane

of syTmnetry when applied to these motions may be further reduced. For

the angle of attack and pitching motions

so that

,IF - FYi_l)
, Yi+l Left panel

= - Py )
FYi+L i-i Right panel

and

n2

Fyi+ I - Fyi_ I + --

-,, =2 b72 _,,,,!yi,o b/2 _w,o
i=O

(25)

n2F -F ,-

yi+i yi-l'F /' )I(-W)m: _ : 2 b7 2 _wklYi,o
i=O

m_-__

(26)
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The relationship of the incremental circulation strengths on the left-

hand panel and on the right-hand panel of a rolling wing is

-( Eyi+l - rYi-l)Left panel = (Fyi+I - fYi-l)Right panel

Hence_

and

n2

v= ryi+lPyi_lFv(yi,ol)
b/2

i=O

(27)

n2 F - Fyi_ I

(V)m=oo = 2Z Yi+lb72" [Fvi'Yi,o )]
i=O

mz=_l

(28)

To obtain the downwash and sidewash in the plane of symmetry behind a

sideslipping wing requires the use of equations (21) and (22) or equa-

tions (23) and (24).

Sidewash and Downwash at Trailing Edge and Vortex Sheet

Lifting-line methods do not yield accurate approximations of lifting-

surface downwash values in the vicinity of the wing trailing edge nor of

lifting-surface sidewash values near the vortex sheet or wing trailing

edge. These inadequacies may be minimized to some extent by the use of

simple exact expressions, previously derived, for the downwash at the

trailing edge and the sidewash at the vortex sheet. For a wing with

trailing-edge slope m I references 1 and 8 give the downwash at the

trailing edge as

-Wte = OteV_-
m I

(29)
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where Ote is the local angle of attack at the wing trailing edge. When

the trailing edge is unswept, equation (29) becomes

-Wte = _teVm - [3U_e (30)

This equation may also be used to determine w at the trailing edge of

the root chord of wings having swept trailing edges if the trailing-edge

shape is modified as shown in the following sketch:

ard and

Sweptback trailing edges

By considering the properties of vertex sheets, the sidewash at the
vortex sheet has been determined in reference 14 to be

(V)z=0= =
_i e dyI

Distortion, Rotation, and Displ_.cement of Vortex Sheet

The effects of vortex-sheet distortion, rotation, and displacement

have been discussed in most of the flow-field papers published to date

so that no further discussion of these _ffects will be given other than

pointing out several of these papers.

The method of accounting for the w_rtical displacement of the vortex

sheet with longitudinal distance behind the trailing edge may be found in

a number of papers. (See, e.g., ref. 9 ) Information regarding the dis-

tortion or rolling up of the vortex shec_t may be obtained from references 9

and 15 to 18. The rotation of the vort_x sheet which occurs in the rolling

motion may be taken into account or neg[_ected in accordance with the equa-
tions and discussion of references 4 or 19.
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Comparisons of Lifting-Line and Lifting-Surface

Downwash and Sidewash

Comparisons of lifting-line and lifting-surface downwash at angle

of attack have been made for triangular wings in references 7 and 8 and

for rectangular wings in reference 9. Downwash variations computed by

the two methods for a pitching rectangular wing are compared in refer-

ence 8. Lifting-line and lifting-surface sidewash have been determined

and compared for a rolling triangular wing in reference 4. In addition,

it is possible, by use of the lifting-surface results of reference 5 and

the downwash tables presented herein, to make one other comparison, that

of triangular-wing downwash due to pitching. This comparison has been

made for _mo values of 0.5 and 1.0 and the results are given in figure 5.

It can be seen in this figure that the agreement is very good.

Downwash and Sidewash Due to Flaps and Ailerons

The computation of downwash and sidewash due to flaps and ailerons

is made with the same equations and tables as were used for calculating

wing downwash and sidewash. It may well be that some shortening of the

computing procedure may be effected in cases where a near-constant or

constant value of the circulation exists across the span of the aileron

or flap. Instead of using, say, i0 or 15 vortices across the span only

one or two may be required.

PRESENTATION AND USE OF TABLES

A tabulation of the values of Yi,o' Zo' Xo'

which the plane-of-symmetry functions

E, and _m for

Fv({Yi,o )'

given in table I. Values of Fw( Yi,ol ) and

Fw(yl,oll
have been calculated is

IFw ( Yi,o )] m=_ are

!

tabulated in table II; Fw, 0 is tabulated in table III; and Fv [ Yi,ol)

IF (I I_ are tabulated in table IV. Note in table I that\

m_

and v Yi,o _ m=_

no values of the Fw functions are given for Yi,o = zo = O. This is

done to avoid the singularity, pointed out previously, which occurs for

this condition. Plots of the variations of the Fw(Yi,o) and Fv(Yi,o)

functions with longitudinal distance are given in figures 6 and 7,
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respectively, for values of Yi,o from (_.0_ to 1.4 5 and values of zo

from 0 to 0.8 in the case of the downwas]L function and 0.2 to 0.8 for

sidewash functions.

The usefulness of the tables can best be demonstrated by illustrative

calculations $or a particular wing. The wing chosen for this purpose is

shown in figure 8 and has an aspect rati_ of 3.57, a taper ratio of 0.565,

and a leading-edge sweep of 38.8 °. The lifting line used to represent

the wing connects the midpoints of the root and tip chords and has a

sweep of 35 °. Calculations have been mac[e for three _ch numbers, 1.35,

1.64, and 2.19. Values of _A, _mo, an_[ _m corresponding to each Mach

number are listed in figure 8. It should be mentioned here that in order

to avoid interpolation between _m values the Mach numbers were chosen

to yield _m values identical to those given in tables II, III, and IV.

The flow-field velocities computed are the angle-of-attack downwash and

rolling and angle-of-attack sidewash. A_gle-of-attack downvashhas been

determined in the plane of symmetry for a zo value of zero and a range

of xo values extending from 1.0 to 5.0; rolling sidew_sh in the plane

of symmetry has been calculated at an x_ value of 2 and for Zo values

from 0 to 0.8. The spanwise variation oF angle-of-attack downwash has

been calculated using the charts of figure 6 at a Xo value of 2.2 and

a zo value of zero. The spanwise variation of rolling and angle-of-

attack sidewash has been determined usin_ the charts of figure 7 for an

x o value of 2.0 and a zo value of 0.2. In order to give some indica-

tion of the ability of the charts based 3n equations (5) and (6) to

approximate results based on equations (L) and (2), sps_nwise variations

of the flow-field velocities using equations (i) and (2) have also been

calculated for comparison.

The wing spanwise distribution of circulation for the angle-of-

attack and rolling motions and for the Mach numbers previously listed

were obtained by interpolation from the charts of reference 12 and are

given in figures 9 and i0. These so-called circulation distributions

are actually spanwise variations of a ncndimensional circulation param-

eter. It is convenient in determining the angle-of-attack downwash and

rolling sidewash to alter equations (13), (16), (2_), and (27) so that

the circulation strengths appear in the same nondimensional forms.

Consider the downwash equations first. If both sides of equations (15)

and (25) are divided by V_, the incremental circulation on the right-

hand side can be grouped with V_b/2 _o form the same nondimensional

P

parameter V_b/2 as is plotted in figure 9 and given in references ii

and 12. The left-hand side becomes equ_l to -w _ de For the rolling
V_ d_

sidewash, both sides of equations (16) and (27) are nondimensionalized
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by pb/2. Whenthis is done, the circulation on the right-hand side of
the equations maybe grouped with p(b/2) 2 to form the samenondimensional

P
parameter as is plotted in figure i0 and given in references ii

p(b/2) 2

v _ v/V_

and 12. The left-hand side becomes equal to pb/_ pb 2/_ and can be

thought of as the induced lateral angularity per unit wing-tip helix
angle pb/2V_.

To illustrate the calculation procedure for each motion it is only

necessary to show calculations for one Mach number and two points in the

flow field, one in and one off the plane of symmetry. The points for

which the downwash calculations are presented are both located at longi-

tudinal and vertical coordinates of x o = 2.2 and zo = O. Rolling side-

wash calculations are presented for points located longitudinally and

vertically at x o = 2.0 and zo = 0.2. Calculations for both motions

are at spanwise locations of Yo = 0 and Yo = 0.15 and at a Mach num-

ber of 1.64. Tables V and VI show the downwash and sidewash computations,

respectively, for the points in the plane of symmetry. Tables VII

and VIII give the downwash and sidewash computations, respectively, for

the points at Yo = 0.15.

In table V the first column gives the spanwise location of the

trailing vortices. The second column gives the strength of the circula-

tion as determined from figure 4 at the spanwise location of column _.

($ gives the incremental circulation strength. Column 4_ givesColu_._

the Fw!klYi, o _)• function from table II corresponding to _m = 2.0,

xo = 2.2, zo = O, and the lYi,ol values of column Q. Note that no

Fw:iYi,ol _J values are given for ]Yi,ol values beyond 0.7. This indi-

cates that the forecone from the field point at which the downwash is

being determined intersects the lifting line between Yi,ol = 0.7 and

iYi,o = 0.75. Those horseshoes outside the forecone obviously do not

contribute to the do_¢nwash. Twice the summation of the products of

Q and (4) gives the first term of equation (25) (when nondimen-COILuF_S

sionalized as previously indicated) and, for the example calculation, is

equivalent to -0.2}8. The last term in equation (25), that is, the

Eo

product of the mondimensional circulation parameter V_b F and Fw_0,

is deterr...ined from colu_ @ and the value of Fw, 0 given in table III.
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The second term for the example calculatic_n is equal to 0.126. Summing
up the contributions of the two terms in _quation (25) gives

w - -0.112. To determine the downwas]_for any other point in the
V_

plane of symmetry at this sameMachnumbe:"requires that the Fw_\Yi,o 1
/

and Fw, 0 functions appropriate to the p.)int being considered be obtained

from tables II and III and used in the s_ae manner as the numbers in

columns <4_ and _ for the calculation j lst outlined. The calculating

procedure for determining the rolling sid_wash in the plane of symmetry

(see table VI) follows closely that just )utlined for determining angle-

of-attack downwash and need not be discussed.

Calculations for the point off the plane of symmetry are slightly

more lengthy than those for the plane of s_ymmetry since the value of Yi,o

for each value of Yi,o and the value of X i for either the positive

or negative Yi,o values (Xi is the same for positive and negative

values) must be calculated. In table VII, which illustrates the
Yi,o

angle-of-attack downwash calculation, col_ns Q and G give the Yi,o

values of the vortices located on the left and right panels, respectively;

columns Q and Q give the correspondin_ Y i,o values and column Q

gives the values of Xi. The Fw(Yi,o) functions corresponding to the

Yi,o values of columns Q and Q and the Xi values of column Q are

given in columns Q and Q. (Note that Fw(Yi] o) =-Fw(Yi+ o)). The

sum of the products of the values of Fw(Yi, o) and the incremental

circulation strengths (Fyi+ I - Fyi_ I_ of column G are given in

columns _ and Q . Substitution of the values of columns Q and Q

into equation (15), nondimensionalized b_ V_, yields 0.003 for dc/d_.

The calculation procedure for rollirg sidewash (table VIII) is

essentially the sar..eas that just outlin(d for angle-of-attack downwash

with one exception. For the rolling motion the spanwise distribution of

circulation is asymmetric; hence, the incremental circulation strengths

on the right wing panel are of opposite _ign to those on the left wing

panel given in column _. This differerce accounts for the negative

sign in the heading of co!m_n G in table VIII.

The results of the calculations for the wing of figure 8 and for

the Mach numbers and points mentioned pro viously are presented in fig-

ures ii to 13. Figure Ii gives the long_tudinal variation of angle-of-

attack downwash behind the wing along th( _ x-axis. The inaccuracies in
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the lifting-line method near the trailing edge are not too apparent in

this figure except for the M = 2.19 curve. As pointed out previously,

these inaccuracies may be minimized by determining the exact value at

the trailing edge. By use of equation (30), in conjunction with the

pressure expression given in reference 20, exact values of the down-

wash at the trailing edge have been obtained and are shown in fig-

ure ii as the circled point. It is felt that the dashed-line curves

connecting the exact trailing-edge values with the troughs of the lifting-

line curves give a reasonable approximation of lifting-surface results.

Variations with vertical height of lifting-line sidewash (in non-

dimensional form) in the vertical plane of symmetry for the rolling motion

are shown in figure 12. Values of the sidewash at zo = 0 were obtained

by use of equation (31) and the spanwise distributions of circulation

given in figure i0.

The spanwise variations of downwash and sidewash due to angle of

attack and of sidewash due to rolling as calculated by use of the charts

(eqs. (15) and (16)) and equations (i), (2), (25), and (27) are presented

in figure 13. Figure 13(a)_ giving the spanwise variation of angle-of-

attack downwash at x o = 2.2 and zo = 0, shows that the magnitude of

the downwash computed by use of the charts does not agree well with the

more exact values computed using equations (i) and (25). It further

indicates that if the curve determined by use of the charts is translated

so that the value at Yo = 0 is made to coincide with that computed by

the tables and equation (25) (as suggested earlier in outlining the pro-

posed computing procedure), reasonably good agreement is obtained between

the translated curve and the values computed from equation (i). For x o

values greater than 2.2 and a Mach number of 1.64 it is expected that

the agreement between a translated chart-computed downw_sh curve and a

curve computed from equation (2) would be as good as, if not better than,

that shown in figure 13(a). On the other hand for x o values less than

2.2 the agreement will probably deteriorate from that shown in fig-

ure 13(a), with the worst agreement being at the outboard stations. It

should be remarked here that an increase in _m will have a similar

effect on the flow-velocity variations at a particular longitudinal sta-

tion as a decrease in x o for a particular value of _m.

The spanwise variations of sidewash due to rolling and angle of

attack as computed from the charts, tables, and equation (2) are given

in figure 13(b). It is evident from this figure that the chart-computed

curves are in good agreement with the values computed using the tables

(in conjunction with eq. (27)) and equation (2). Whereas the chart-

computed curve of angle-of-attack downwash (fig. 13(a)) required a trans-

lation to obtain good agreement with the points computed from the yawed

vortex equations, the rolling sidewash computed from the charts is in

good agreement at y = 0 and requires no translation. This situation

will not necessarily be true for all x o values. The sidewash due to
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angle of attack whether computed from the charts or from the tables and

equation (27) is zero at Yo = 0 because of the symmetry of the circula-

tion distribution. Obviously no translation is necessary for this case.

Increases or decreases in longitudinal distance will have an effect on

the spanwise variation of sidewash similar to that mentioned in connection
with downw_sh.

Langley Research Center,

National Aeronautics and Space Administration,

Langley Field, Va., December i, 1958.
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APPENDIX A

Derivation of Downwash and Sidewash Equations

The equation for the potential in space of a yawed lifting line

with a variable circulation strength P(Yl) and constant slope m may

be obtained from reference 7 or 8 and is given by

F(yl) tan -1 z_X 2 _ _2(y2 + Z2)

2_ z2 y2
YX

m m

h 2

hI

h dP(Yl] z_X 2 _2(y2 + z2)

i fh 2 tan -IdyI 2 y2
1 YX z

m m

dyI (AI)

where the equation for the lifting line is

Yl = mxl (A2)

(See fig. l(a) for pertinent symbols, lifting-line geometry, etc.) For

the potential in space of a yawed lifting line of constant circulation

dl_(Yl)
strength, is zero and equation (AI) reduces to

dY I

: p__ tan -I z_X 2 - _2(y2 + z2)

2_ 2 y2
YX z

m m

h 2

hI

(A3)

By definition this is also the potential for a yawed horseshoe vortex of

the type depicted in figure l(b). A distribution of a number of these

constant-strength horseshoes along a line can be used to approximate the

potential of a lifting line with any prescribed circulation distribution.

This approach, of course, represents an approximte numerical solution

to equation (A1).
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Partial differentiation of equation (A3) with respect to z and y

yields the downwash and sidewash, respectively, due to a yawed constant-

strength horseshoe vortex as

-W -

_ __ Ym3X 3 + m2X2(z2 _ y2) _ _2m2ymK(y2 + 2z 2) + _2m2y2(z2 + y2) h2

m_X 2 _2(y2 z2) [(Y - mX)2 + z2(l - _2m2)] (y2 + z2)
- + h I

2_

and

(A4)

(A5)

When m is set equal to infinity in equations (A4) and (A5), respectively,

the following expressions result:

-W ----
-- 1 Yx3- _x(_2÷2z2)

L_rx2__2(y2+ z2)(x___z_)(Y_+ z_)2_

h 2

(A6)

h I

V _

2_ _zx ]++ z )(Y2 z2)#x2 _ _2 (y2

h 2

h I

(AT)

Equation (A6) gives the downwash and equetion (A7) the sidewash due to

a rectangular horseshoe vortex; these eqtations agree with the expres-

sions given for these quantities in refelences 6j 9, and 21.

It should be noted that equations (_4) to (A7) give the total con-

tributions of the bound and trailing vorlices. The separate contribu-

tions of the two components for the rectangular horseshoe vortex may be

easily obtained. (See ref. 7.) Equatior (A6) written in the following

form
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f I_ -_2xy

-W - -- _ +

2_ x 2 _ _2y2 _2z2(x2 - _2z2 ) Yx 12_ _ + z2)

h 2

hI

(A8)

gives the contributions at the bound and trailing vortices as the first

and second terms_ respectively. The sidewash due to a rectangular horse-

shoe vortex equation (A7), results solely from the trailing vortices.

Since the contributions of the trailing vortices are the same for both

yawed and rectangular horseshoe vortices_ the trailing-vortex contribu-

tions for the latter (with x replaced by X to account for the dis-

placement of the origin of the trailing vortices from x = 0) may be

subtracted from equations (A4) and (AS) to obtain the bound-vortex con-

tributions of a yawed horseshoe vortex.

With m_ the slope of the bound vortex_ defined as an absolute magni-

tude, expressions for the downwash and sidewash due to a yawed horseshoe

vortex of negative slope are obtained by replacing m with -m in equa-

tions (A4) and (A5).

A swept horseshoe vortex of the form given in figure 4 may be

obtained by combining yawed horseshoe vortices of opposite slope in such

a way that two of these trailing vortices coincide along the x-axis.

The effects of the two coinciding trailing vortices cancel leaving the

effects of the two outboard trailing vortices and the two bound vortices,

that is, a swept horseshoe vortex. Expressions for the downwash and

sidewash due to a swept horseshoe vortex are_ respectively_

....,,i_-,_c.....,_::,_-_-,_:,_'_-_:,,-_I +_:_i_-,:_)I_-,,_)[ly-_I_+4 -_- _)_I_?+_-_)__

- + + .... + - + - _ m_ _Y - + ±, 3

+

(Ag)
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and

F
9" = --

2_

_/m_._- _*G,* + ,_)[(y -,=)_÷ z2(__ _).]

(AZO)
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TABLE I.- VALUES OF _m, Xo, x, Zo, AND Yi,o FOR WHICH

PIANE-OF-SYMMETRY FUNCTIONS ARE TABULATED

_m xo or

0.2

.4

.6

.8

1.0

1.2
1.4

1.6

1.8

2.0

2.5

3.0

3.5
4.0

4.5

5.0
OO

o.6

.8

1.2

1.4

1.6

1.8

2.0
2.2

2.6

3.0

3.5
4.0

5.0

a
0

•2

•4

.6

•8

Zo lYi,ol

0

.05
•i0

.15

.20

•25

.30

.35

.40

.45

.50

.55

.60

.65

•70

.75
•80

.85

.9O

•95
i. O0

aValues of Fv(lYi,ol),,,. and

_v(lYi,ol _ _m:_ for zo : 0 are zero;

hence, no tabulation of these functions

for zo = 0 is necessary• Fw functions

are singular at Yi,o = Zo = 0 and have

been dropped from the computation

procedure•
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TABLE 17,- TABULATION OF THE DOWNW/_SH FUNCTION Fw(lYi,o I)

Xo lYi,ot
• 6 .00

• _ .05 -I

.t_ •10

_> . 15

• _ . _O

h .;_b

._ . 50

• 6 . _5

• 6 •40

• 6 .45

• 8 •00

• 8 •05 -1

.8 . 10

• i_ . 15

.8 . _0

• 8 . _5

• 8 . tO

• 8 • _

• 8 .40

.8 . 4 b

.8 . 50

.8 .55

.8 .60

.8 •oS

i •0 .00

1.0 .Oh -I

1.0 .I0

1.0 .15

ii •0 • 200 . ;40 -

1.0 .30

.,5• .40

1,0 .45l .50

l.O .55

i oo 60.65

1.0 .70

1.0 .75

i .0 .80

I •2 .00

1•5 .05 -i

l•_ •I0

1.2 . ib

1 •_ . 20

1 .2 . 55

i•_ . 50

1 •5 . 35

I.Z .40

l•_ .45

1 •_ • 50

i •_ . 55

± ._ .oO

1 •2 . o5

i .2 . ?O

1 •_ . /5

i•_ ._0 -

i•_ ._b

1.2 ._0

i._ ._3

,Sin=o.2

Zo =0

. 45_079

.6t. 2_615

•397005

._o]929

.I0977_

.129949

.090946

.000778

.035368

.491945

•690019

.450585

•_97755

•217932

.lt, 458_

.1_6556

.0_746,d

•074765

•056270

• 040605

.016525

°011452

.511888

.7160;£,0

. 45065_

•517912

.538Z01

.184997

•146@27

.118300

.095950

•077970

•063134

.050608

.039784

•010165

•021221

•011937

.555177

•7_9540

•404015

•531507

._blo46

.i_8501

.io0505

.151964

,109726

.0_i_8_

.077_41

.0o4975

.05452_

.045473

.037513

.050389

•023869

•017684

•01154_

Zo:O.2

• 180113

•U]DbOb

.t_69976

•077480

• 072_037

• 06078_

.(;47375

.033230

.017022

.093959
• O004 7_

.064910

.t) 96564

,i04116

.0_9219

.08847;g

.075064

• 063159

.051066

._139755

.{)29072

.o1841b

• 004106

•076696

.010840

.o822,81

• I1400_

. lloo6_

.i06257

.09]_57

.081186

•069653

.058885

.049097

•040196

.032028

.024]79

.016_76

.008551

.0646_8

.0_8935

.094406

.134049

.i_9113

.llSb_U

.i0622_i

.t) 95o59

.08_23W

.o71_1_

.06_024

.()533.w0

.045_10

.018564

. ()]_154

.020191

.0_05_9

.015105

.t) 09200

ZO : 04

.o938o_

.069569

. 047549

.01364_

.006446

.00126_

-.000465

.0011_7

.0C8946

.08062_
.056274

,024105

.01_90

•0C1731

-.OL','Sbl

-.015h_4

- .0]6539

-.016727

-.015380

- .012_3

- .0t'8765

- .O(2_b.O

.O00000

,0('9204
.0',4003

,0L_573

.0( 4083

-.0( _68

-.0 9067

-.0; 5591

-.0; 8508

-.0;:9174

-.0; 8231

- .0;:6178

-.0:_3372

-.0_:0048

- . 0 L6327

-.0 _2189

-,0 1729_

.0 I0987

.0 ;0056

• 0 _bo_

.0 3J6t_

-.0 )5158

-.0 ._252

-.0 ,'9 O03

-.0 _4_'88

-.0 _7_80

-.0 _8740

-.0 97w17

-.0 16019

-.0 $5422

-.0 30391

- .0 _i08

-.0 ¢3_86

- .010184

-.016o15

-.012923

-.038_iI

-.035749

Zo: 06

• 0690-63

,05_4

.04_149

.03_60

.030_14

.024249

.01_368

.016518

•017130

.000000

•065331

.054495

.044125

.034614

.026255

.Ui_224

.015589

.009333

.U0659_

•004700

.004300

.005550

.011393

,000000

.059569
.0486_0

.03_245

.028655

.0_0196

.013038

.007235

.002752

.000512

.00_689

.003919

.004327

.004006

.002979

.001110

.002404

,000000

.053749

.042_32

.03_565

.02_737

,014_33

.007021

.001154

.003410

.006775

.00_08_

.010484

.011129

•011151

.01066_

•009747

.oo_a62

.00681_

.004740

.001900

.005944

ZO=0.8

,050842

.044938

.03_47

.033935

.029171

.025154

.02_14

.021_67

.029365

.000000

.051797
.045751

.039870

.034295

.029145

.024521

.020500

.017146

.0145_6

.01Z751

.01Z127

.01593'/

.000000

.000000

.049936

.043832

.0308_2

.05Z_19

.026959

.02ZI_2

.017978

.014354

.01133)

.00891E

.007081

.005836

.005_00

.005_85

.006516

.011614

.000000

.046901

.04076_

.034784

.02908_

.023774

.018W49

.014666

.010954

.007821

.005_53

.003_23

.001695

.000651

-.000003

-.000_35

-.000059

.000564

.001816

.00447]

.04010_
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TABLE TT- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

/gm = 0.2

XO

1.4

1 .4

1 .4

i .4

i .4

1 .4

I .4

1 .4

1 .4

1 . 4

i •4

1 •4

1 .4

i •4

1 .4

1 . 4

1 -4

1 .4

i •4

i .4

1 .4

i-6

1 .6

1 .6

1 .6

1.6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

i .6

1 .6

1 .6

1.6

1 .6

1.6

1 .6

1 .6

1 .6

1.8

1.8

1.8

1 .8

1 .8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1 .8

1 .8

1.8

1.8

1.8

lYi,ol

.00

.05 -1_

.10

.15

. 20

. 30

. 35

. 40

. 45

,riO

. 55

.60

.65

.70

.75

,_.0

.85

.90

• 9.5

1.00

-00

.05 -1

.I0

.15

.20

,25

.30

.35

.40

.45

.50

.55

.60

,65

.70

.75 -

.80

.H5

.90

.95

1.00 -

.00

.05 -1

.10

.15

.20

.25

• 30

,35

.40

.48

,50

.55

.60

.65

.70 -

.75

.80

.90

.95

1.00 -

Zo:O

.534666

•738846

.473539

•340857

.2_1822

,208107

.170144

.141647

.I19458

.101680

.087107

.074931

.0645_3

.055693

.047933

.041087

.034979

.029461

.024407

•019690

Zo= 0.2

.055772"

•O37O07

• 103296

.135071_

. 142988

.138072

•12755_

. i15246

.102927

.091557

.080795

.o71276

.062734

• 055070

.048177

.(141951

• 036297

•031123

,1926553

.021_97

.017h62

,049016

.541781

.745972

•4_0678

.348009

.2n8390

._15293

.177350

.148876

.126713

.108966

.094428

•04457_

.Ii007_

.141_67

•149785

•144_91

•134394

.I09S06

.U98263

.88773_

.878249

•082294

.072007

.063168

.055483

.048731

.042742

•037383

.032544

.028135

.547314

.751513

.486226

.353567

._73958

._2087_

.182941

.154481

.132334

•114605

•100087

.087976

•077716

.068907

.061259

.054550

.048613

.043316

.038555

•034245

-.069750

.062137

• O55305

- . 049156

- .o43596

-.038847

-.o33936

-.029701

-.025785

.043703

-.049S95

-•115400

-.147203

-.155130

-.150246

-.139761

.127481

-.115199

- . i03_71

- .I) 93159

- .083_96

- .075220

-.tl67634

-.054720

-,049204

-.044207

-.039660

-.()35504

-,(331687

Zo =0.4

I
.o52_9_ "
.028354

.006074

.01247_

.0_6590

. 036 $67

-.042383

-.045412

.046_15

.045443

-.043_08

.041088

.038134

-.034_94

-.031734

.0_8464

-•025202

-.02200_

-.018854

-.015739

-.012604

.046979

.0_2526

.000_36

-•018 _63

-.032455

-.042Z48

-.048_82

-.051331

-.05215_

-.051413

-.049_09

-.047126

-.044_36

-.041128

-.03793_

-.034731

-.031580

-.OZSb08

-.0Z5533

-.0_2_58

-.019_78

.042250

.017790

-.004508

-.0_3075
-.037216

-.047019

-.053065

-.056126

-.056967

-.05_239

-.054452

-.051990

-.0491_3

-.046043

-.04_79

-.039716

-.036_09

-.033591

-.03068_

-.02'7_89

-.0_5_13

Zo =0.6

.048499

.037560

.027081

.017431

.008904

.001_64

.004235

.008837

.012248

•014609

•016077

.016804

.0169_9

.016574

.015_40

.UI4D08

.013538

.01_076

•010441

.00863_

.006598

.043944

.U33000

.022504

.012841

•004299

.O02_b_

.008874

.013497

.016_52

.01_3_i

.020862

.021587

,021758

.021439

.020792

.019_44

.0186_

.017561

.016_19

.014385

,012776

.040036

.0_9087

.018583

.008_1_

.000361

.006_05

.012835

.017471

.020_0

.0_33_5

.824_44

.025631

.0a5_7

.02556b

.0249_2

.0_401_

.022898

.021633

.020261

.OI_UIb

.U17319

ZO = 08

.043563

.037412

.031409

.0256d4

.020352

.01549_

.011180

.007429

.004_48

.001622

.000480

.00_098

.00_877

-.004063

.00450_

.004631

-.004483

-.004080

-.003425

-.00_495

-.001197

.04031_

.034152

.028137

.02_400

.01705_

.01_i_

.007845

.004071

.00086b

-.001790

-.00392_

-.005684

-.006812

-.007658

-•008170

-.008391

-.008363

-.008120

-.007690

-.007094

-.006347

.037310

.0_i143

.025121

.019373

.014018

.009137

,00478_

.001001

-.002_20

-.004892

-.007047

-,008727

-,009_80

-.01085_

-.011402

-•011665

-.011687

-.OllbOb

-.011150

-•010651

-.010050
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TABLE T[ - TABULATION OF THE DOWNW/_SH FUNCTION Fw (lYi,ol) -Continued

/gm 02

Xol lYi,ol I Zo:O
z.o i oo i
2.0 i .o5 i-1 5_174o
g.O I . 10 I - 755944

.0 I . 15 I - 4'90663

2 .0 I . 20 1 - 35U010

2 .0 1 . R5 l - 278407

2 .0 1 . 30 | - 285329

2 .0 I . 35 I - 187407

2.0 1 .40 1 - 158966

3.0 1 .45 1 - 136819

2 .0 1 . 50 1 - 11`4101

2 .0 I . 55 I - 104895

2 .0 I ,60 l - 0924_9

2 .U i .65 I - 08;_2;54

.U I . 70 l - 073464

2,t} i , '[_ | - 0,m5835

_.o i . _0 I ObglbO

2 .u J . rlb I 053240

_3.0 i .90 I - 04"7975

2.0 i .9", I 043251

.u J . O0 I 038(985

2.2 ] .00 I

_ ._ I . Ob I-1 555361

2 ._ I . 10 I - 75'4569

_ • _ I . 16 I - 494_'4_

2._d . 20 I 3t, I 643

2 ._ . 25 I 2,b_046

2.2 . 30 I 22897;_

d .;_ , 755 I 191056

2 ._ . 4{3 I 1_2611

2 ._ . 4h I 140481

2.2 . 50 12_770

2 .2 _5 108273

2.2 .60 i 096186

2._ . 6 % 085951

2.2 . 70 077]72

g .2 . 7 5 0t_0557

2 .2 . 80 0_2896

2 .2 . _5 0569_

2 . _ . 90 051745

2.2 .95 047041

_°_ .00 0427'49

2.6 .00

2.6 . 05 I 560931

2 .6 . i0 7_5344

5.6 . 15 49w872

2.6 .20 3r, 7230

5.6 .25 28763_

2 .6 . 30 2 ZJ4572

2 .6 . 35 I`96_6_

2 .6 . 40 1o8226

2.6 . 48 146104

2.6 .50 128402

2.6 . 55 113915

2 .6 .60 i0] _39

2.6 . 65 091610

2 _6 . 70 082850

.0 . "75 075248

Z .6 . _0 0 f_B 5q 3

.6 . 85 0t_716

2.6 .90 057488

2 .6 . 9 b 05_08

_.m -00 048597

Zo=02

039418

()541_

i1969b

151_05

159457

154559

1440_1

131_JI0

119557

i080_0

()9761_

o8806_

i)79_00

o7_036

065254

I)59161

053_69

U48t_99

844183

()40065

o30_93

035893

057711

1232_o

155040

i 6_`4'/U

15810_

147t_33

13536_J

123101

iI1590

i010_7

()916_ 54

083201

075_4_

I) 68_71

I) 62791

057312

052559

f) 47_62

_45764

040016

030437

063171

128_3

160511

16_455

163589

153123

140_65

128_06

117104

i0_t_19

097187

088745

081197

0744J9

I16837.3

062g10

057974

I)534#6

()49419

045695

20=0.4

C38348

( 13_J83

( 0d420

( 26_93

- ( 41141

(5U_51

(57004

- _ 60074

- ( _0924

- 6602o5

- 658431

- C 559_i

- [ 53129

- C 50065

- C 4_I_

C43776

- C40_93

- C57703

- C 34826

- 03207;_

- 0_9442

035082

010_14

- 011_94

- 030_71

- 0444_3

- 054_38

- 060_96

- 063 _72

- 064d2_J

- 06351'7

- 061760

- 059_08

- 056465

- 055411

- 050277

- 047147

,- 044078

041105

- 038_47

- 035515

- 032_00

029`941

005468

- 016t_45

- 035428

- 049585

- 05:9407

- 055472

- 0585b5

- 06_41"4

- 058.716

- 0 56'-A bU

054327

051_'95

056_53

0 55351

0 52416

0 _9 '_63

0 46407

0 _3b68

0 _0_56

0 _e_75

ZO =0.6

036690

025735

015225

008540

005009

01020_

016219

020864

024_2_

026730

028260

0_90_

02927_

029025

028408

_2'7521

026431

,J251'94

023550

022450

021003

033811

d_2Ub_

01233_

00265_

005'905

- 013183

- 023/75

02(240

029_(.3

031201

032009

0322_9

- 031_85

- 051581

050507

- 029451

- 028212

- 026895

- 02550_

- 82408O

029149

018185

007666

- 002020

- 01058_

- 017d75

023_

- 028480

- USIw3E

- 034304

- 035931

- 036730

- 036_80

- 03674_

- 03615_

- _3529_

- 034_30

- 033036

- 031757

- _30374

- O_wTo

ZO=08

034602

028450

02N402

016650

011287

006398

00204_

001754

004984

007667

00_834

011527

01_79_

01368o

014_54

014b39

- 01458"/

014435

01411_

- 015659

- Ol_gU9

032182

026807

01"9975

014_18

008850

003957

- 000405

- 004206

- 007445

010155

01250_

014010

015_8d

- 016191

- 016769

- 01706_

- 017150

- 016995

- 016696

- 016_6_

- 015718

Q_8110

021929

01589_

010130

00475_

- 000144

- 004_12

- 00_321

- 01186_

- 014_65

- 016449

- 01_162

- 019451

- 020366

- 020957

- 021271

- 021550

- 021253

- 020953

- 020342

- 020025
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TABLE 17.- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

_m 0.2

XO

3.0

3 •0

3 •0

3.0

3.0

3.0

3 .0

3.0

3.0

3.0

3.0

3 .0

3.0

3.0

3 .0

3.0

3 .0

3.0

3 .0

3.0

3.0

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3 .5

3 .5

3 .5

3 •5

3 .5

3.5

4.0

4 .0

4 .0

4 .0

4 .0

4 .0

4•0

4 .0

4 .0

4 •0

4 •0

4 •0

4 •0

4 •0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

_Yi,Ol

.00

•05

•10

•15

.20

•35

.30

. 55

.40

•45

. 50

.55

•60

.65

•70

.Y5

•80

•_5

.90

•9-h

1,00

.00

.05

.10

.15

•20

.25

.30

. 35

. 40

.45

.50

•55

.60

.65

.70

.75

. 80

.85

.90

.95

1.00

.00

.05

•i0

•15

.20

.25

• 30

. 35

. 40

.45

.50

.55

.60

.65

.70

.75

.80

.85

.90

.95

1.00

Zo: 0 Zo : 0.2 Zo: 0,4 Zo: 0.6 Zo= 0.8

-1.5o5015

.7h9231

.503963

.371324

.291736

- .238673

.200768

-.172336

- .150219

.152523

- .118041

-.105971

.095754

.086995

-.079400

-.072755

.066885

-.061666

-.056994

.052786

-1.5o8806

-.773025

-.507760

-.375125

-.295558

-.242479

-.204577

-.176149

-.154015

-.136345

-.121865

-.109799

-.099587

-.090852

-.083243

.076601

-.070738

-.065525

-.060860

-.056659

-1.571650

-.775870

-.510607

-.377972

-.298589

-.245332

-.207432

-.179005

-.156894

-.139204

-.124728

-.112665

-.102455

-.095705

-.086117

-.079478

-.075619

-.068409

-.063747

-.059550

.026415

.I) 67196

.132721

.164545

.172490

.16765_

.157166

.144912

.132_5_

.121160

.110681

.i01254

.085276

.o78525

.i)72466

.067012

.[)62084

.()57Gib

.{)53549

.049_55

,02_667

.[)70947

.136475

.168299

.176249

.171590

.160951

.148680

.136429

.124956

.114460

.105057

.096_05

.08906_

.()82322

.()7626_

.070_19

.[)65_96

.061454

.I) 57374

.05366_

.019848

.073760

.159297

.171123

.179075

.174217

.163760

.151512

.13_263

.127771

.i1729_

.i07_77

.09944_

.{)91914

.[)85170

.[)79119

.073675

.I) 68754

.064295

.060239

,056536

.026090

.001614

-.020702

-.039288

-.053450

-.063975

-.069344

-.072451

-.073_00

-.072_02

-.070849

-.068423

-.065597

-.062562

-.059447

-.056_39

-.053Z94

-.050_46

-.047516

-.044815

-.042_45

.022461

-.002018

-.024_36

-.042_25

-.057089

-.066_17

-.0729_0

-.076080

-.076M52

-.076258

-.074509

-.072087

-.069265

-.066214

-.065124

-.060021

-.056_82

-.054040

-.051_16

-.048521

-.045958

•019709

-.004771

-.027091

-.045081

-.059847

-.069677

-.075752

-.078_44

-.079718

-.079,026

-.077980

-.074860

-.072041

-.069012

-.065_05

-.062_05

-.059769

-.056830

-.054010

-.051_18

-.048759

,025565

.014598

.004076

-.00561]

-.014106

-.021473

-.027427

-.032089

-.035566

-.03_003

-.039555

-.040379

-.040616

-.040390

-.03_07

- , 037_9_
-.036709

-.o55419

-.834067

-.032680

.022126

.011156

.000632

-.009061

-.017656

-.024_7

-.030_83

-.035548

-.039029

-.041469

-.043026

-.043854

-.04409_

-.043873

-.043295

-.042447

-.041401

-.040214

-.038_30

-.037584

-.036204

.019483

.008511

-.002015

-.011709

-.020285

-.U27578

-.033537

-.038204

-.041687

-.0441_9

-.U45688

-.046518

-.046762

-.U46543

-.045967

-.U45123

-.044080

-.042096

-•041615

-.040275

-.038897

.024866

.018682

.012642

.006877

.001499

-.005405

.007778

-.011691

-.014840

-.017544

-.019733

-.021452

-.021747

-.025669

-.024_67

-.024588

-.024675

-.024567

-.024297

-.023896

-.023588

.021673

.01548Y

.00_444

.005676

-.001704

-.006611

-.010987

-.014805

-.018057

-.020764

-.02_957

-.024679

.025979

-.026905

-.027508

-.027854

,-.027927

-.027825

-.027561

-.027166

-.026666

.019174

.012986

.00694_

.001172

-.004210

-.009119

-.013497

-.017315

-.020570

-.023280

-.02547_

-.027200

-.028502

-.02_451

-.050057

-.050366

-.050462

-.030363

-.030103

-.029712

-.029215
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TABLE 17- TABULATION OF THE DOWNWAS-I FUNCTION Fw (lYi,ol) - Continued

/9m:0.2

XO

5.0

5 .0

5.0

5.0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 ,0

5 .0

5 .0

5.0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

_i,Ol

.00

.05 -I

. i0

.15

. _0

. _5

• 30

. 55

.40

.45

• 50

.55

.60

.65

. 70

.75

.80

,65

.90

.95

_.oo

Zo= 0

.575651

.77_835

.514501

.381959

• 50Z376

.24952_

.211425

.185001

.160892

.145204

.128731

.116670

.106464

.097715

.090132

.085406

.077640

.072454

.067776

.06559_

Zo=0.2

.015892

- ,I)77726

- , 143_357

-,175084

-,183059

-,1677_d

-, 15548£

-, 145_J6

- ,131746

-.121276

-.iiI_5_

-.105431

-,_ 95_W9

-.089159

-.O83111

- .(177_6_

- .u7275_

- .068297

- .064U44

- .060546

ZO=Q4

.015820

-.008662

-.033Y83

-.049576

-.063744

-.073676

-.0796b_

-.082747

-.083624

-.0b_34

-.08[190

-.07_775

-.075W56

-.072931

-.069827

-.066730

-.063_96

-.069761

-.05 t_44

-.05_57

-.05_701

Zo= 0.6

-015703

,004750

.0o5798

.015494

.u_407z

.051367

.U373Z_

.041998

.04548]

;-.U47_7

-.0494_9

Zo= 0.8

.015542

.0093b_

.003306

-.00_466

.007850

-.01_761

-.017141

-.020962

-.024219

.0Z6_51

-.029129

.050322

.05056b

0497

048_8

.047898

.U46VI7

U45440

.044102

.U42'/_0

-.030857

-.03H161

-.053093

-.033702

-.034034

-.034133

.03405_

-.053781

-.033594

.03_01
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TABLE 17- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Sm=o 4

Xo lYi,ol

•00

•05

.10

.15

.:dO

•25

. 30

.35

. 40

.00
•05

•10

•15

•20

°25

• 30

• 1;5

. 40

•45

. £0

.55
.00

,05

.10

.15

.20

.25

• 750

. 'i5

•40

•45

•50

•55

•60

,00

•05

•10

.15

•gO

.25

. 30

. 40

•45

•50

.55

•60

.65

.70

• 7 5

• ,30

•00

.05

.10

•15

• 20

. 30

.35

.40

. 45

• 50

. 55

.60

.65

.70

.75

.80

.85

.90

.95

zo:O Zo =02 Zo =04 Zo=O 6 Zo =08

-3 .457955

.5_I 020

.394335

.259899

.177941

•121557

.078487

.039789

-3 .491547

.695165

.429204

•295751

.2151o0

.I_0941

.121546

.091167

.0_6351

.0z44485

.021476

-i .511637

.715490

.44'9814

.316714

.21;6601

.I_2932

.144318

.i15044

.091905

.07fd934

.056707

.04;8441

-i .525004

.7;8897_

.403443

.330510

.250595

.197167

.158850

.129949

.107294

.088970

.075746

.06077d

.049447

• 03_44

.0;89057

.019894

-i .534540

•758584

.473129

.340288

.2_047U

•207173

•169001

•140_,'72

.1178;_4

- .099756

.084852

.072297

.061519

.052096

.043702

.Q36062

.028910

.021915

.01442_

• 122400

._);8978U

• O34523

.I) 64030

.070024

.O65311

.048952

.0;89989

.002170

.094986
•001909

.()63001

•O94107

• 101209

• I)95328

.I)83611

.,)69758

.H55369

.0407'41

.o2512u

• 000031

• 077258

• 01604_

.08119_

•112005

.120000

.114679

.i035_3

• 090606

.077476

.O64906

.055071

.041_51

.030_5_

.064_47

.028440

.0'93720

.12527_

.132921

.127726

.i16_92

.I04_°ID

. 091405

.0794.55

.068309

.058112

.048740

.040020

.051719

.023452

.014288

•055975

.037476

.134461

.142_04

.157117

.126410

.115085

.101330

.O89496

.07863_

.068780

.059_4d

.051729

.044293

.03740_

• 030905

.024607

•O18187

.010789

.I00203

•076872

.055W88

.039260

.0_7641

.021607

• 022182

.037284

.000000

.0153903

.060003

.038357

.020561

.007549

- • 001305

- .005_84

.006981

.004985

.000460

• 013_06

.000000

.071065

.046_'36

.025010

.006864

- .006794

-.016038

- . 0_14;86

-.023702

--023581

.0_i_38

.018;848

.013514

.006979

•061200

.036955

.014894

.005412

.017261

- .0x6738

-.032415

- .055056

-.035412

-.054116

-.031_55

-.0_8372

-.024476

-.020048

-.014995

.000_21

.001085

.053544

.0_9_33

.007095

-.011297

-.025_48

-.034t_41

.040656

.043461

-•044016

-.042964

-.040011

-.0379a7

- .034569

-.030905

- .0;87034

- .022988

- •018730

- •014105

-- .008642

.000024

.078647

.069133

.060530

.053534

.049134

.049640

.068340

.000000

.000000

.070815

.060501

.050754

.042001

.03459;8

,028800

.024071

.023182

•024'1'51

.034534

.000000

.000000

-06_N40

.052_49

.042253

.033060

.025041

.010414

.013261

.009557

.00'1304

•006487

.007236

.010118

•017859

•055936

•045213

.034961

.025571

.017354

•010424

.004900

.000732

-.002170

-.003_23

-.004647

-.00443_

-.003323

-.0012_0

.00;8292

.009071

.000000

.049_83

.039188

.02886_

•019365

.011016

.00397Z

-.001711

-,006071

-•009210

-.O11263

-.012376

-•01_691

-.01_326

-•011376

-.009897

-.007888

-.005260

-.001630

•004414

.120683

.068884

.058799

.055814

.055066

.060182

.107799

,000000

•000000

.000000

.058985

.053588

.048b08

.043950

.040150

.057451

.056370

.058479

.051Z55

.000000

.000000

.000000

.054627

.048864

.043307

•038104

.035390

.02_4

.025896

.023342

.021782

.021623

,023365

.030552

.000000

.050102

.04418_

.038436

.033000

.027994

•025514

.019630

.016389

.015821

°011948

.010804

•010458

.011091

•013199

.018642

.051634

.000000

.039817

•035974

.028426

.025e88

.018648

.014571

.011089

.008_16

.005944

.004_57

.003132

•00_555

.002525

.003081

•004348

.006680

.011556

,030037

,000000
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TABLE ]I- TABULATION OF THE DOWNWA:;H FUNCTION F w (tYi,ol) - Continued

,Sm = 0.4

Xo I lYi,oll
I

1,6 .0o1
$ .6

1 •6

$ .6

1 .6

$ .6

1 .6

1 .6

1 .6

1•6

$ .6

$ .6

$ .6

$ .6

i .6

1 .0

1 •6

1 .6

$ .6

1 •6

1.611,001

ZO = 0

• Obl-i 541685

.i01

.151

.201

. 251

•501

• 551

.401

. 4 b I

.501
• 551

.601 -

. 6 bl

.'/01 -,060773

• (hi 052740

._Ol 048584

.Sbl 039116

.901 055176

.951 027609

022243

Zo=02

745775

480369

347583

2_7836

21460_

176511

147870

12553O

107595

092845

08O470

069916

049555

- 04433_

- 109735

- 141418

- 149218

- 144195

- 157561

- 121119

- i08_59

- 096957

- 086210

- 070508

- 067766

- 059_80

- {)52738

- 04025_

- 040255

- {)34710

- I) 29493

- 024490

- 019547

1.8 .ooi
1.8 . Obl--i 547259

1.8 • 101 751357

1.8 .151 485985

1.8 .201 - 353235

1.8 .251 273529

1.8 .301 220340

1.8 .Jbl - 182299

1.8 •401 153720

1.8 .4hi 131445

1.8 .bOI - 115577

1.8 .b_l - 098908

1.8 .O01 086633

1.8 .Obl - 076192

1.8 •701 - 067184

1.8 .751 059514

1.8 .801 052356

1.8 ,851 046158

1.8 .901 0i0519

1.8 .951 035383

1 .8 Ii. O0 I 030629

_:8 ool.051-i 551679

043799

- 049720

- 115147

- 146864

- 154700

- 149718

- 139129

- 120758

- 114556

- 102679

- 092026

- {)82410

- 073768

- 065999

- 058096

- 052_57

- 046888

- 041_07

- 036726

- O32185

- {)27911

.059489

- O54050

2.0 .101

2.0 .151

.0 . 20 I

2` .0 . k_b I

B.O . 30 I

2, .0 . 35 I

2.0 . 40 I

_.0 .4bl

2 .0 . 501

_ .0 .551 -

2 .0 . 60 I

2.0 , 65 I

2.0 .701

2.0 .YSI

2 .0 . 801

2 .0 . 85 I

2 .0 . 901

2.0 .95 I

2 .0 I1. O0 I

755818

4_0470

357745

278066

224907

186899

158357

136125

118500

105683

091466

0_I091

072159

064576

057522

051425

045953

040986

056467

- i1949_

- 15123e

- 159100

- 154146

- 143587

- 131229

- 118865

- 107249

- (196647

- 087079

- {)78495

- (170794

- 063869

- o57620

- 051956

- 040796

- 042071

- 037716

- 033576

20=0.4

)47495

(23159

{00_55

- (17491

- (51501

- (41162

- (47083

- (49_47

- 050604

-- (}49674

- ( 47664

(44952

- 41d06

- 38408

54879

- 51292

- _?_U4

- _4061

- 20595

- 16617

- 12b64

42058

18235

- (03981

- (_22461

- (36509

- (i46812

- (52151

- {55099

(55816

-. 54955

- (53024

50403

- (47364

-. 44093

(40717

37_17

- (35_42

• 30618

- (27354

-. 24142

- (20962

38659

(14217

-. 08021

- {26825

-. 40599

-. 50_31

- {56_02

-. 59284

- (60040

-. 59_22

- {57539

-. 54774

- (51796

-. 48597

- (45_03

-. 41W99

- (38738

-. 35850

- {32455

-. 29449

- {26536

ZO= 06

044991

034150

023765

014219

005805

001312

007080

011559

014795

016984

018263

018780

018671

018050

017011

018623

013930

011946

009644

006817

003450

040800

029929

019510

009929

001474

005689

011508

0160_4

019344

021610

022977

023590

023608

023132

022270

021104

019695

O18090

016317

014390

012297

037261

026370

0159W7

006322

002160

009565

015206

019'759

0251Z0

02543_

026_bi

027530

027609

027212

026441

025782

024102

022`654

021078

019400

017659

Zo=08

04195_

035900

050001

024390

019178

014455

01028"0

006684

00367b

001238

000653

00_035

002942

003417

003491

003182

00_49_

001389

000_30

00_645

006803

038532

032448

026514

02086_

015607

010834

006602

002942

000142"

002664

004655

006155

007_07

007858

008150

008124

007810

007232

006402

005314

003933

035532

029426

023468

017790

O1H50b

007700

003432

000268

003397

005970

008019

009585

010713

011453

011851

011951

011790

011404

010819

010055

009124
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XO

2.2

2 .2

2 .2

2 .2

2.6

_.6

2 .6

2 .6

2 .6

.6

6

.6

2 .6

.6

2 .6

.6

. 6

.6

3-0

3 .0

3 .0

3 .0

3 .0

5 .0

3 .0

3 .0

3 .0

3 .0

3 .0

3 .0

3 .0

3 .0

3 .0

3 ,0

3 .0

3 .0

3 .0

3 .0

3 .0

TABLE F- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

lYqol
.00

.05

.10

. lb

.20

.25

. 30

.35

.40

.45

.50

.55

.60

.65

• 70

.75

.80

._J5

._0

.95

1.00

.00

.05

. i0

.15

. _0

.25

.30

.35

.40

.45

.50

.55

.50

.65

• 70

• Y 5

.dO

._5

.90

1.00

.00

.05

.I0

.15

. _0

. _5

.30

.35

.40

.45

.50

.55

.60

.65

.70

. 75

.80

.85

.90

.95

1.00

#m =0.4

-I

Zo:O

-1.555511

.759465

.494133

.3_1426

._81767

._2U529

.190644

.1_d128

.139921

.122129

.107546

.095565

,085033

.076148

.068419

.0_1625

.055597

.050205

.045342

.040923

-1.5_0895

.7_5070

.49_760

-.3_7077

._87443

-._3433g

.196376

-.i_7_91

-.145719

,i_7964

-.i13421

-.101285

-.091000

-.082168

-.074497

-.0_776_

-.0_1813

,056502

.051750

-.047410

.5_498_

.7_9176

.503U79

.371_i0

._1591

._384q7

.200558

.172091

.i_938

.13_04

.i17683

.105571

.095512

.086508

.078867

.072170

.0_6250

.0_0977

.056_48

.051980

Zo:02

.035946

.057no?

.123071

.154_7

.16_707

.157773

.147_3b

.134W01

.12256d

.IIOQ75

.I00399

.090d70

.08_324

.074_65

.06778_

.061593

.055990

.050_01

.04625D

.I) 41Q9_

.03807_

.030470

.053103

.1285d7

.160366

.168_69

.163360

-.152_50

-.140546

-.12823_

-.I16_U5

-.106147

-.u96_5d

-.08_15Y

-.080547

-.d73793

-.067587

-.(}62050

-.057035

-.052473

-.048307

-.0444B6

.026437

-.o6714d

-.164437

-.172555

-.16746_

-.15_6"?

-.144580

-.1321gi

-.120_57

-.110140

-.i00_74

-.09_397

-.084_12

-.078016

-.{}71910

-.066406

.U614_?

.056g03

.')52780

.I) 49006

Zo =0.4

.o_s288

.010870

.0113_3

.0_9_04

.043_96

.053'(49

.059'/41

.06_748

.063530

-.06_741

-.060U_O

-.05_350

-.055422

-.052_67

-.04_023

-.045776

-.042579

-.059467

-.0364b6

-.033556

-.030765

-030067

.005630

-.016544

-.035188

-.049304

-.059083

-.065105

-.068139

-.068_54

-.068_00

-.066388

-.063d99

-.051007

-.057_02

-.054714

-.051527

-.04d59V

-.045363

-.04_438

-.03_34

-.036955

.0_6173

.001724

-.020564

-.039121

-.053252

-.065046

-.069083

-.072136

-.072_70

-.072235

-.070,444

-.067_79

.065111

.062032

--1058U72

.055717

.05_622

.049_2_

.046737

.045_77

.041546

ZO=0.6

.034949

.023342

.012_83

.U03260

-.005242

-.Ol_4be

-.018331

-.0_2909

-.U2629U

-.O30U_3

-.030_i0

-.030_31

-.0305oi

-.U_gd_b

-.0_'?_68

-.02629g

-.02481d

-.023251

-.021630

.02_422

.018495

.008014

-.001_3_

-.010159

-.017399

-.U23303

-.027913

-.03133b

-.03371b

-.035207

--lU359_7

-.03613&

-.035_39

--10351_0

--103424_

--.053110

--.031_0

-.030a5b

.U2d_U1

.USl/4dl

.025746

.UI4UO0

.U04_13

.005J47

1013_9

.021145

.O2?O_O

.031693

.035135

.U3Y534

.039049

.039B32

.040027

.039757

.0391_7

.0582_0

.037124

-.035_77

.U34531

.U3311g

.U31670

Zo=Q8

.032905

.026783

.02080_

.015111

•009806

.0049178

.00068_

-.003041

-•006199

-.008805

-.0108_1

--101_497

--.015672

-.014464

-.014922

-.015090

-.015010

-.01471d

-.014d45

-.013618

-.01_857

.0_8569

.02_42_

.016428

.010707

.005376

.000521

-.005802

--100756]

--.010755

--,015400

-.015527

-.017180

-.01840b

--1019d54

-.01_774

-.0_0012

-.O_OOll

-.019U07

-.01_43_

-.018_25

-.018_9

.0_5174

.OIgoIU

.013007

.007E'?2

.001_25

-.00_947

.007_8_

.0[i064

-.014_78

-.016_4_

.019094

.0207'?1

.02_025

.02_00

.0_450

.02_722

• 0237 b 7

. Og 5594

.02 _d66

.OddU04

.02_451
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TABLE _ II TABULATION OF THE DOWNWAS-I FUNCTION Fw (lYi,ol) - Continued

_m:O.4

Xo

3.5

3.5

3 .5

3 .5

3 .5

3 .5

;s s
3 5

3 5

5.5

5 .5

3 .5

3.5

3 .5

3.5

3.5

3.5

3 .5

3 .5

3 .5

4.0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

5-0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5.0

5.0

5.0

5.0

5.0

5 .0

5 .0

5.0

5 .0

5.0

lYi,ol

.00

.05

.10

.15

.i:O

. 30

. 35

. 40

. 45

. qO

. 5b

.60

.65

.70

.75

._40

. 85

.90

.9.5

1.00

.00

.05

.10

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.YO

.75

. _0

.S5

.90

.95

1.00

.00

.05

. I0

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.80

._5

.90

.95

1.00

Zo=O

-I .568787

.77E985

.507609

.375041

.295434

.241351

.2;04426

.17597_

.153834

.156115

.121610

.109516

.099275

.090490

.082869

.076195

- .070298

- .0_5050

- .050348

- .056109

-I .571635

- •775840

- .510560

- . 3'77909

- .298309

- .245235

-.207517

-.178872

- .156743

-.159055

-.124538

- .11_454

- .102223

- .093450

- .0_5841

- .079179

- .073295

- .00U061

- .065574

- .05_150

-I .575621

- .779833

- .514562

-.381919

- .302327

- .349261

.211553

.182917

.160797

.14309_

.128613

.116540

.I06391

.097559

. 089963

.085313

.077444

.072224

.007551

.0h3343

Z 0 = 02

.022680

.o70_14

.13o491

.168224

.170153

.171271

. 1607_9

. 14_515

. 136240

. 124720

•I1421u

• i0476_

. ()915 _,09

.I) 8874g

.O81966

.o75_81

.070399

.06544Z

.060945

.056S4_

.053103

.019857

.075744

.139257

-.171067

-.179005

-. 174129

- . 163_54

- .15138_

-.1391_I

-.127511

-.i17110

- . i0757_

-.091e, 7_

- .OU4qO{

- .078034

- .I) 73365

- .060421

- .063951J

- .059056

- .o5oi77

.015896

- .077712

-.1432_5

-.175050

- . 183994

- . 1781 _t_

- . 167_63

- . 155406

- . 14314t$

- .131_47

-.121165

- .ii1735

-.i03296

.O95753

- .088q99

.082O3U

.077481

.o7355_

.t)6808,g

.o64015

.I) 60301

Zo= 04

.0 ;2513

.0 )i_46

.0 _4_43

.0 a2811

.0 36953

.0 36759

.0 12_OU

.0 ?5075

. 0 ?6723

• 0 ?6005

.014_7

. 0 71778

.0 5_9_d

.055_68

.0 527_7

.0595_3

-.0 56620

.053544

.050685

.0_7_52

.045 _51

.019744

.0_4721

.037025

. 045599

.059749

.069b62

.075_19

. 0 ]_694

-.079550

.07_39

• 0 7 7073

.074633

.071793

-.06_744

- .o55r_15

-.O5R493

- .05943_

- .056470

- .053024

- .050w07

-.04_i

.015859

-.00_t, 34

-.030W46

-. 04_53_

-.063_86

-.073507

-.079573

-.082_)57

-.0B3522

-.082821

-.081065

-.0781,36

- .075d07

-.07276_

-.06965_

- .066542

-.063495

-.060546

-.051715

- .055013

-.052443

Z 0 : 0.6

.o22241
.Ui1291

.0007_

.OOBUd3

.01"1430

.O24'/Ob

.O30_3B

.035279

.03_73b

.041149

.042&79

.043a79

.04369_

.043440

.042_31

.041_52

.040_7_

.039650

.038330

.056947

.0355dB

.019561

.008605

.001900

.011584

.020144

.027420

.U33361

.03_010

.041474

.043_9_

.U45437

•U46247

.U46470

.046250

.04b63_

.044'?_b

.04309_

.U49490

._411D4

.039_io

.038413

.015743

.0047_0

.U0573_

.0154_4

.U2399_

.U31270

.041D85

.U45359

-.U47'/9£

-.04934£

-.O5016g

-.O50396

-.05016S

-.0495_2

-.048'?27

-.047674

-.U46479

-.U451_8

-.043_35

-.U4_448

Z 0 = 08

.0gi_72

.015706

.009684

.003_5B

-.001420

-.006304

-.010657

-.014449

.017677

-.02035_

-.02_524

-.024ZlU

-.025489

-.026385

.026957

-.027d50

-.027309

-.027171

-.026871

-.02643D

-.02589U

.01_310

.01_137

.007108

.001355

.004011

.008902

.015_62

.017063

.0_0_99

-.02_990

.025166

.026870

.028151

.0_905_

.02994_

.030020

.029896

.029611

-.029193

-.028670

.015612
.009433

.00339_

-.00_365

-.007739

-.01_659

-.017009

-.02081U

-.024064

-.026765

-.028951

-.03066_

-.03195_

-.05_87_

-.033474

-.033793

-.035U7_

-.05376_

-.053497

-.0 5509b

-.03_bS_
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TABLE T[- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,8m=06

Xo lYi,ol

.6 .00

.6 .05

• 6 • i0

.6 .15

.6 . 2U

• 0 . g5

b • 30

6 •35

8 .00

.B .O5

.B . i0

.8 .15

.8 .20

• 8 .25

.B .30

.8 . 35

.8 .40

.B .45

1.0 .00
1.0 .05

1.0 .i0

1.0 .15

1 .0 . 20

1.0 .25

1 .0 . 30

1 .0 • 35

1 .0 . 40

1 .0 . 45

1 .0 . 50

1.O .55

1.0 .60

1.2 .00

1.2 .05

1.2 .i0

1.2 .15

1.2 .20

1 .5 .2"5

1.2 . 30

1 .2 . 35

i .d . 40

l._ .45

1.2 .50

i._ .55

1.2 •60

i._ .65

1.2 .70

1.4 .00

1.4 .05

1.4 .I0

1.4 .15

1.4 .20

1.4 .25

.4 • 304 . 35

1 4 .40

1.4 .45

1.4 .50

1 .4 . 55

1.4 .60

1.4 .65

1.4 .70

1.4 .75

1 .4 . _0

1.4 .85

Zo: 0 Zo=02 Zo=04 Zo=06 Zo=08

-i .4b6748

- .658354

- .389848

- .283040

- • 1 b7764

- •106105

- .081402

-I •490883

- .6_5740

- •426895

•_2380

•210542

.154671

.115112

.079577

•049d30

-I •511218

•714604

.448404

.514709

•235909

.17_437

•139861

.109401

.084735

.065662

.044265

.023125

-1•554710

•758374

.462494

•329177

.248834

•194924

- .156057

- .126520

- •105114

- .083882

- .067520

- .053052

- .039566

- .055701

-I .534329

- .738146

- •475446

- • 339337

- ._59235

-.205608

- •167078

- •137949

- •115049

- •096462

- .0U0955

- .067681

- .056021

- .045473

•035548

- .025578

•013770

.126377

•035156

•027421

•055476

•058343

.045969

.051997

.(358634

.096741

.004381

.859_97

• (;8981_

.095729

•088359

• O 14 o 8 'l

.058072

.039207

.014463

.078156

.014084

.079347

. ii0195

•117033

.llO_8tJ

.()98_20

.084_59

.070371

. O 559<)0

.041510

.025676

.000393

. 0654_4

.O27605

.092557

.125748

.130996

,I_5352

. 114008

,i00748

•087329

•l) 74461

.()623_9

.050_42

.039703

.028279

.014606

.056315

.O56920

•102038

•133418

• 140885

.135496

.154454

•111556

.098585

.086275

.f) 74_64

.064359

•054648

.045557

.036U50

.028161

.018704

.004551

• 112664

.091471

.073510

.061128

.056_93

.068_65

.000000

.000000

.089892
.066U98

.046342

.029U92

.018408

.012095

.010976

.01b833

.032411

.000000

.074359

.050740

•029395

•011_20

.000950

.009249

.015470

.014245

.012080

•007079

•001761

.022092

.000000

.063189

.039274

•017578

.000320

.015711

.0_2665

.057738

.099669

.029171

.056817

.052985

.017807

.010_998

.000_86

.029317

.054831

.030751

.008866

.009_50

.052897

.035165

.037596

.039979

.040052

.038445

.035633

.031953

.0_7601

.022635

.016925

.009918

.000828

.000000

.101089

.u96203

.u95369

.104_bl

.175948

.000000

.000000

.000000

.081Y02

.072939

.064917

.058476

.054589

.0539_3

.060489

.095184

.O00OO0

.000000

.069324

.059386

.050050

.041769

.034882

.029678

.026404

.025596

.027402

.034897

.065189

.000000

.000000

.059_28

•049597

.039785

.030895

.023233

•016994

.012272

.009084

.007424

.007317

.008939

.012907

.021607

.058680

.000000

.052632

.042099

.032052

.022884

.014889

.008244

.003013

-.0008_7

-.003358

-.004685

-.004911

-.004098

-,002229

.000889

.005937

.015765

.000000

.000000

.i03401

.119599

.214b01

.000000

.000000

.000000

.000000

.000000

.075817

.07_871

.071592

.07Z543

.078713

.i04362

.000000

.000000

.000000

.000000

.064352

.059822

•055106

•051343

.048523

.047054

.047671

.052158

.067561

.000000

.000000

.000000

.000000

.056332

.050910

.045736

.04096_

.036755

.033240

.030564

.028897

.028496

•029870

.034333

.047138

.000000

.000000

.000000

.050049

.044360

.038866

.033708

.029012

.024881

.021394

.018613

•016588

.015376

•015065

.015832

•018087

.02_984

.035542

•000000

.000000

.000000
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TABLE E - TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Sm--06

Z0=02 Zc:04 Zo= 06 Zo=08

• o493H3 o44_415

Xo

1-6

1 .6

I .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1.6

1 .6

1 .6

i .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1.8

1.8

1 .8

1.8

i .8

1 .8

i .8

1 .8

1 .8

1.8

1 .8

1 .8

1 .8

1 .8

1 .8

1 .8

1 .8

i .8

1 .8

i .8

i .8

2.0

2 .0

2.0

2 .0

2 .0

.0

.0

2 .0

d .0

2 .0

2 .0

<] .0

2 .0

.0

.0

2 .0

.0

.0

.0

.0

2 .0

lYi,ol

.00

.05

.i0

.15

•20

.25

. 30

• 35

.40

.45

.50

.55

.60

.65

.70

.75

• _0

.85

.90

.95

.00

.05

.i0

.15

.20

.25

. 30

. 35

.40

.45

.50

.55

.60

.65

.70

.75

. SO

.85

.90

.95

1.00

.00

.05

.10

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.80

. 85

.90

.95

1.00

Zo = 0

-1.541525

.745442

.479854

.546870

.2_6911

.213446

.175104

.146193

.125550

.105271

.090139

.077335

.066283

.056556

.047820

.03_789

.032177

.024615

- .016356

-i .547112

- .751097

.485583

-,35_682

-.27_814

-.219451

.181225

-.152445

-.129949

-.111845

-.0_6912

-.084547

-.073582

-.064_09

-.055921

-.048480

-.041687

-.035368

-.02_344

-.025394

-1.551577

-.755609

-.490147

-.357302

-.277496

-._2420_

-.186050

-.157554

.154955

-.116955

-.i02145

-.089718

-.07wi15

-.069931

-.061868

-.054700

- .048249

- .042368

- .036935

- .031831

.043945

.109167

.140663

.148261

.143020

.132148

.i1944_

.106704

.094667

.083588

.073491

.064295

.055683

.04811_

.040_51

.033915

.027077

.019945

.011397

.043961

.049450

.i14721

.146293

.155975

.1488Z9

.138062

.125481

.112875

.100991

.090095

.080_07

.071268

.065160

.055777

.049001

.[)42720

.0368_4

.O31192

.0256?6

.020048

.039607

.05382U

.I19168

.1507Q3

.158533

.155450

.142754

.130250

.I1772_

.105944

.095156

.0853_6

.07659_

.068662

.061477

.054959

.048951

.0454_

.058269

.035410

.028761

.048370

.0_4189

.032190

.016055

-.0£9848

.039274

.0 _4909

.0_7521

.047865

i 046584

.044179

.041015

.037344

.033323

.0_9036

.0 d4491

.019603

.014116

.037232

.035959

.043241

.018993

.033080

. 0 _1408

.0]5294

.044825

.050574

.053318

.053814

-.052710

.050513

.047596

.044_6

.040579

.036772

.032869

.028893

.0_4830

-.0_0619

-.016113

.010_61

.039078

.014'/hl_

-.037342.

- .0_5726

- .039673

- .049271

- .055097

-.057926

-.058516

-.0575.19

-.055444

- .052668

-.049460

-.046006

-.04_430

-.038d08

-.035186

-.031582

-.0_7995

-.0;_4402

-.020755

.046830

.036179

.025998

.016677

.008506

.001655

.005819

•007_51

.010838

.012610

.013409

.013364

.01258_

.011134

•009038

.006222

.002428

•003f76

.014773

.000000

.0421_6

.031399

.0_I134

.011719

.039111

.033449

.0_8097

.023171

.018765

.014946

.01175_

.009_04

.007303

.006048

.005436

.005488

.006263

.007916

.010840

.016_06

.029976

.000000

.000000

.040723

.034799

.029037

.023571

.003441

.003530

.009140

.015430

.016501

.018492

.019552

.019_28

.019448

.018520

.017127

.015323

.0131_5

.010502

.007332

.003281

.002755

.038_46

.027468

.017146

.007669

.000677

.007725

.013421

.017_07

.020988

.023103

.024308

.0247bl

.024571

.023883

.022786

.021354 -

.019643

.017686

.015495 -

.013049

.010284

.018517

.013963

.009971

.006575

.003785

.001592

.000027

.001100

.001656

.001718

.001_97

.000575

.001111

.003323

.006682

.01_533

.030126

.037179

.031197

.025370

.019832

.014698

.0100_4

.005960

.00_448

.000478

.00_823

.004624

.005915

.006735

.007125

.007123

.006755

.006040

.004978

.003540

.001649

.000880
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X o

2.2

2 .2

2 .2

2 .2

2.2

2.2

2.2

2.2

2 .2

2.2

2 .2

2 .2

2 .2

2 .2

g .2

2.2

2.2

2.2

2 .2

2 .2

g .2

2.6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 6

2 .6

2 .6

2 .6

.6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

g .6

2 .6

3.0

3 .0

3 .0

3.0

3 .0

3 .0

3.0

3.0

3 .0

3,0

3 .0

3

3-o
3 .0

3.0

3 0

3 0

3 0

3 .0

3 .0

3 .0

TABLE :E.- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

lYi,ol Zo= o

.00

.05

. i0

.15

.20

. _5

. 30

. 35

. 40

. 45

. 50

. 55

.60

.68

.70

.75

. HO

. _15

.9Q

.95

i. O0

.00

.05

.i0

.15

• 20

.25

. 30

. 35

.40

.45

.50

.55

.60

.65

.70

.75

. BO

. _5

.90

.95

1.00

.00

.05

.I0

.15

.20

.25

• 30

.35

.40

.45

.50

.55

.60

.65

.70

.75

. BO

. 85

.90

.95

1.00

-I .555226

.759293

.493868

• 361064

.281302

.228056

.182957

.161319

.138983

.121053

.I06322

.093984

.085480

.074410

.066479

.052463

.055192

.047527

.042358

.037591

1 .560835

.764948

.49_572

• 366821

.287116

.275932

- 195899

.167332

,145074

.127230

.112592

.100356

i 089965

•081020

.073229

-.066371

.060279

.054819

•049886

.045397

-i .564943

- . 769084

-.503739

.371020

.291350

.238201

.200207

.171682

. 149468

-.131671

.117084

.104903

.094571

.0856WI

.077970

•071189

.065180

.05_812

.054983

.O50608

,8m=06

Zo: 02

.036035

.057433

• 122808

.154471

.162252

.157214

.146567

•134117

.121654

.i09936

.099220

.089541

.080_34

• 073000

,065934

.059532

.053703

.048363

.04345L_

.038_62

.D34573

.030524

• !)6298

• 128410

•160123

.167950

• 16297D

.152395

.140010

.127621

•115981

• 105352

.I) 95768

.087165

• 07944 '1

.072509

.066251

• O60584

.055429

.050716

.l) 46386

.042307

. 02647;_

• 06706t_

.132518

.164262

.172129

. 167184

.15o635

. 14429_

• 131944

i 120 _49

• 10976_

.100255

i 091688

.084031

.877158

.070971

.065582

.!)60 _i_

. 055694

.I) 51469

.047587

Z o = 04

.035635

.011305
I_ .010856

!-.029281

-. 043G71

-.052_16

-.058795

-.061680

-.062334

-.061407

- . 059410

-.056722

-.053613

-.050273

-.046828

- .043359

- .039_18

- .03653_

-.033214

- .0_9_62

- .026765

.030279

.005904

-.016306

-.034782

- . 048_29

-.058534

- . 064478

-.067434

-.068164

-.067 _21

-.065415

-.062828

".059_31

-.056614

-.053307

- . 049993

- •046729

-•043545

- .040462

-.037485

-.034617

.0_6312

.001_08

-.020 _31

-.038839

- .052_19

- .062660

-•068641

- •071638

-.072411

- .071614

- .069759

-.067225

-.064286

-.061132

-.057893

- . 054_54

-.05147_

-.048 _i79

- .045 _95

-.042530

-.039787

Zo= 06

.035000

.024185

.013823

.004502

-.004092

-.011192

-.016948

-.021395

-.024646

-.026_40

-.028134

-.028678

-.028613

-.028058

-.027117

-.025871

- .0243_4

- .022"105

- .020866

-.018888

-.016'773

.029886

.019023

.008609

-.000968

-.009421

-.0165_o

-.822410

-.o26_35

-.030269

-.U32555

-.033_49

-.034604

-.0346h2

-.034246

-.033460

-.032591

-.031107

-.0_9664

-.028103

-.026456

-.024V47

.026052

.015159

.004715

-.004895

-.013383

-.020585

-.026449

-.031017

-.034397

-.036V32

-.038178

-.038891

-.839011

-.038663

-.037_bi

-.036_63

-.U35'168

-.034424

-.032_73

-.031451

-,029_U2

ZO=08

.034173

.028149

.022277

.016691

.011502

.006799

.00Z640

-.000945

-.00_951

-.006393

-•008500

-.009712

-.010674

-.011_32

-.011428

-.011304

-.010892

-.010219

-.009301

-.008142

-.006729
.02936_

.023287

.017359

.011712

.006457

.001603

-.00z554

-.00h224

-.009323

-.011868

-.013889

-i015428

-.016533

-.017252

-.017633

-.017721

-.017657

-.017176

-.016609

-.015883

-•015017

.025702

.019595

.013634

.007952

.00_660

-.002154

-.006434

-.010150

-.013299

-.015896

-.017975

-.019578

-.020751

-.021545

-.022008

-.022187

-.02_123

-.021855

-.021415

-.020832

-.020130
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TABLE ]7- TABULATION OF THE DOWNWAS 4 FUNCTION Fw (lYi,ol) - Continued

/_m=06

Xo lYt,ol

3.5 -00

5.5 .05

3.5 .I0

5.5 .15

5.5 .2O

3 .5 . 25

3.5 . 30

5.5 . 35

5.5 .40

5.5 .45

5.5 .50

5.5 . 55

5.5 .60

5.5 .65

5.5 .70

3 . 5 . 75

5.5 .nO

5.5 ._5

3.5 .90

3.5 .9_

5.5 1.00

4.O .00

4.0 .05

4 .0 . 10

4 .0 . 15

4 .0 . 20

4 .0 . 25

4 .0 . 50

4 .0 . 35

4 .0 , 40

4.0 . 4 b

4 .0 • 50

4 .0 . 58

4 .0 . O0

4 .0 .65

4 .0 • 70

4 .0 . 75

4.0 .80

4 .0 . 88

4.0 .90

4 .0 .95

4 .0 1.00

5.O .00

5.0 .05

5.0 .I0

5.0 .15

5.0 .20

5.0 .25

b .0 . 50

5 . 0 . 55

5 .0 . 40

5.0 .45

5 .0 . 80

5.0 .55

5.0 .60

5 .0 .65

5;0 .70

5 .0 . '75

5 .0 . _0

5 .0 , Hb

5 .0 . 90

5.0 . 95

5.0 1.00

z o=0 Zo =02 Zo=0.4 Zo=06 Zo=0.8

-I 5_8754

772918

507597

374903

295258

242138

- 204173

- 175678

- 155497

- 155735

- 121184

- 109043

- 098753

- 089917

- 08_243

- 075515

- 009559

- 004251

- 05U485

- 055180

1 571610

- 775789

- 510485

- 377804

- 298177

2_5073

- 207126

- 178051

- 156490

- 13874H

I_4228

ii_i01

101855

093025

0_5379

078677

072755

0_7477

002746

058477

I 575605

779801

514512

5_1_5_

30d244

24_160

211235

182779

100640

14_921

128416

116322

106082

097999

08_881

083009

077 t 1

07187_

087175

0_2942

022702

070d59

13653_

168100

175995

1"71075

160555

148_3_

1580_

124{6(]

i15_14

i0451o

i)95811

o881_5

(J8156_

075299

I)64_77

060119

055950

052147

019872

073704

1591_i

170w75

1780_3

173QUI

165470

1511_2

158084

12754d

i16oly

107344

098059

09126_

084466

078555

072d46

I}67_6a

{165536

1159911

I}55436

015904

077h88

143193

174095

1828_0

178057

167553

155_7_

14500_

131482

120980

111550

105071

o_5505

088750

!}82_48

_)7716o

1172216

,)677_2

_)65h30

I) 59_9d

05:2601

- 0(1824

- 0Z4087

- 0_2_20

- 0567_5

- 0_6493

- 072503

- 055530

- 056 _35

- 0% 5872

- 013752

- 05 i_86

- Oed 558

- 0E5_47

- 0_2085

0[8d66

- 0[5736

0_2701

0_9780

04b_U2

044512

019804

0L4536

0<;6714

045462

0_9584

0_9568

0'_b596

070441

089_66

0888_4

0?6725

0_4_bi

0713Y7

098291

095125

091964

05dU64

0E5860

052_'/2

050210

047b78

015869

0Cd587

030_85

049448

065b89

075592

07_40

0_2_06

- OU2_bZ

0821_3d

080086

078407

075558

- 07249_

- 0695_0

- 066_7

- 0651h8

- OoulSb

- 05?_30

- 054_03

- 052007

022436

011520

001082

00d503

01709_

024528

0302_2

034891

058254

040604

U420UU

042_41

043004

04_'/01

042038

U4110g

0399,64

U58_81

03f290

03b_40

U54300

01969_

008'16Z

uollg2

011373

(Jlg_Ob

O2?lbg

0330_{3

057&o2

041115

- 04550e,

- 04b:Jl_

- 045'/8_

- 045W75

- 045_98

- 045062

- 044150

- 045048

- 04179_

- 040448

- 03_035

- 05'/584

015811

UQ4D&4

- 005_,37

- {31850o

- Od3db7

- 8511d3

- !)5'?Obb

- !J41_95

- 045100

- 1) 41554

- 049093

-- 049_94

- 050107

- O4_br_

- 849249

- 04_97_

- 04'/290

- 846077

- 044761

- 043504

- 041_71

022211

016050

010074

0043d5

- 0O0955

- 00577.9

- 0100_0

- 01_8_9

- 017O23

- 01965U

- 021777

023421

- 024640

025483

0_5_98

026a54

026_31

02_u29

025661

025157

024542

019539
015395

00'7391

001666

00_671

008_3

012U63

016652

01985?

022494

024655

026384

027549

02841_

028983

029_28

02_25_

029091

028?60

028_95

0277_2

015732

00956_

003649

002195

00'755_

- [}IZ434

- 0107d4

020b7b

- 02_qd5

- 028649

- 050343

- 0 _1614

- 05_hl_

- 055005

- 0355dl

- 03344_

- 053389

- 033013

- 03_58&

- 03_052
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TABLE E - TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Sin =0.8

XO

•6

.6

•6

•6

•6

•6

•6

-8

•8

•8

•8

•8

.8

.8

E

1 0

1 •0

1 0

1 0

iOo
1 •0

1 •0

1 .0

1 •0

1 .@

1.2

1 •2

1 .2

1 •2

1 •2

1 •2

I .2

1 •2

1 •2

1 .g

1 •2

1 .2

1.'4

1 •4

1 .4

1 .4

1 .4

1 .4

1 . 4

1 . 4

1 .4

1 .4

1 . 4

1 .4

1 .4

1_4

1 .4

1 • 4

_i, oI

.00

.05

. i0

.15

.20

.25

. 30

.00

.05

.i0

.15

.20

.25

• 15

• 4

.05

.10

.15

.20

5"4o
.35

.40

.45

.50

• 55

.08

.05

•10

•15

• 20

.25

• 30

.35

.40

•45

• 50

.55

.60

.65

.00

.05

.10

.15

•20

.25

.30

• 35

.40

. 45

.50

•55

.60

.65

.70

•75

Zo = 0 Zo: 0.2 Zo: 04 Zo: 0.6 Zo : 0.8

-I .455057

- .654602

- .585479

- .245113

-.152379

- •079577

!-1 •489954

- .691741

- .423635

- .287610

- .203857

- .146439

- .i00119

- .059683

-1.510631- 71 362

- .446423

-.311879

- .230088

.174426

-.133372

-.100972

.073532

,O47746

.013650

-i.5_4312

- .727528

.461160

.327301

.246348

.191740

• 152061

.I_1557

.096959

- .076190

.057686

•039789

.018279

-I .534035

.737533

.471488

.338001

.257484

.203396

.164548

.134631

.111048

.091653

.075160

.060650

.04726_

.034105

.018947

• 132319

.043321

.016388

.040469

.037116

.01_127

.092790

.0992H9

.008009

.054797

.083380

•087357

.077414

.059989

.O36834

.000870

.079472

.012723

.{)76_5_

• 106673

• 112540

.I05235

.(]91854

.075_18

._158841

.I) 40351

.1116842

._)00000

.066250

.(]26409

.{)90887

,i_1550

• 128207

.IB1889

•109765

.095583

. 081042

,I) 66749

.052690

.038310

.Q21744

.023745

.056799

.036127

• 100910

• 1319_5

.138992

.135159

.121621

.108161

.094541

.081478

.069150

. 057b04

.040289

.035034

.022646

.005261

.135163

.i19130

.I09324

.i12707

.159533

.000000

.000000

.099571

.07827_

.059853

.046k_38

.038802

.0390_9

.051348

• 116368

.000000

.079420

.056657

.036310

.020025

.008614

.002178

.000474

.003414

.011995

.032848

.000000

.000000

.066160

•042769

.021660

.0044_9

- .008194

-.016246

-.020234

- .020816

- .018558

- .015746

-.006065

.006692

.046395

.000000

.056720

.032997

.011503

-•006185

-.019349

-.0_8066

-.032888

.034553

-.033774

.031125

.026995

.0k_1537

.014674

•005085

.012504

.000000

.162536

.191025

.585133

.000000

.000000

.000000

.000000

.i03401

.098202

.095677

•098270

.i12709

.183261

.000000

.000000

.000000

.0803.03

.071750

.06413_

.058044

.054132

.05327_

.057188

.071524

.142944

.000000

.000000

.000000

.066581

.056776

.047_03

.039902

.033453

.028676

.025868

.025504

.027560

.034232

.051955

.000000

•000000

.000000

•056756

.046675

.037153

.028554

.021190

•015300

.010963

.008209

.007041

.007503

.009788

•014516

.023798

.050682

.000000

.000000

.000000

.000000

.000000

.000000

.000000

• 000000

.000000

,121902

.135104

.175915

.000000

.000000

.000000

.000000

.000000

.000000

.084173

.08_218

•081774

.083955

.091251

.111950

.23046_

.000000

.000000

.000000

.000000

.000000

.067582

.063324

.059565

.056568

.05466_

.054315

.056353

.062674

.079766

.179909

.000000

.000000

.000000

.000000

•057187

.052131

.047564

.045054

.039364

.036458

.034507

.033735

.034491

.037476

.044495

.06_72_

.000000

.000000

.000000

.000000
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TABLE ]]: TABULATION OF THE DOWNWASI- FUNCTION Fw (lYi,ol) - Continued

,Sm =08

Xol lYi,ol

1-6 [ .00

I -') I • 0:_

I ._, I . i0

I .'_ I • 1 5

i . '_ I . i 0

J- • '_ I . 4 0

£ .') I • "Q _

I • _ I . % 0

i . _) I • % h

I ,e) I . _ O

i . _ I . "I i)

I .o I .'I q

1 .'_ I . _0

1.8 I .00
1.8 1 . 08

1 .U I . 10

1.8 I . Ib

1,8 I .20
i .8 I . 25

1.3 I . _0

i .9 I . 5h

1 .8 I . ao

i._ I .45

1 .8 I . 80

I .9 i . 5_

1.8 I ,_,0

i . 8 I . *_ h

1 .8 1 .70
1.8 1 .78
1 .8 1 . ,iO

1.8 I .vo

1 . 8 1 . _ 5

2-0 I .00

_.u I .Oh

. U I . [ 0

_,-_ I .!5

• v , . 50

. u i . 8 U

. (3 I . G 0

.... . YO

• 0 ! . ? 5

2.0 i .qO

2.0 . Hq

73 .0 . 40

2.0 .v%

_3 .0 I. O0

zo:O Zo= 02 Zo: 04 Zo=06 Zo=08

-1

-]

541300

74 q 977

479131

3a5_70

_i1018

i ? il lb

143{_05

120715

101 ')}J[!

0U6_!_

0 Y : 720

0_U034

050000

0 399£7

029842

01051_

546!#35

750'?3_

4 _bO!'F

551905

271809

_IU_OI

17{'707

I 5_}63H

i0_3ti9

094046

081830;

00_47_4

05 w 7 o 6

0.b07(43

04W4f_

054504

025520

0 ii77 !4

-1 .551434

.7555!0

- . 48_t._4

.356681

- .22_£!I

id48!>b

155939

13330_

1 i5044

0'J_951

0_?_13

076262

006086

058170

050480

043413

036"7_0

030344

0_3573

0497o7

043300

108560

139585

14odw5

141539

130121

117059

I03970

(]91353

(] 7'9 726

068_#89

059030

(]49077

I] 40 _ M 5

O 31730

I]22115

I)092H3

044189

(]490P_0

114117-

145484

15_46

147562

150541

123682

110771

098556

()87;_87

o / 6 .'_ 84

(] 67 b 6 Y

058_13

050879

O43 ilO

03o02_i

028761

021072

011000

039773

()53515

118701

150163

157730

15_46_

141h6_

128_54

i1610b

104075

(]93010

082'_6_

{]7365b

I) 65b33

I)57W3_5

044 564

038155

032150

026165

l) 19_i62

0,_9645

0d5'?23

004005

013937

0Z7399

036460

041690

043_48

043(_79

041806

03_707

0 34707

02_#995

024!_15

01_417

010026

000435

000000

044141

02U0_0

001771

0 i'_872

035514

043779

04,_J_42

050671

05 (] H 20

049328

0460'94

043_77

0 39 _25

034_87

030332

025345

019_98

015027

00b3'/4

013839

039736

0 lbbg'?

000362

024070

03_32_

O_ ?706

055 _37

055_32

056d70

054997

052517

049b04

045917

042033

037959

03_752

0;64<928

0k_3166

014H86

00_]421

0496d5

039285

0_9444

020497

012'Y40

006353

001405

- 002125

- 004306

- 005256

- 005002

- 003639

- 001085

002947

009370

021_25

000000

000000

044106

033_09

023589

014440

006452

- 000202

- 005463

0095_3

- 011_97

- 013490

- 013974

- 015571

- 012372

- 01042]

- 007_99

- 004042

0010_0

009007

030M30

000000

039700

029098

uidg_5

009686

00155b

005261

010706

014016

- 017697

- 01948_- 02031

020354

- 019671

- 010420

016652

- 01439_

- 011643

- 008282

- 004037

001089

013036

049786

044352

039136

034284

029927

026175

023119

020836

019401

018909

019815

021n_9

025674

034092

058184

000000

000000

000000

044160

038515

033057

027925

003239

019095

015065

01_694

010510

009028

008263

008244

009037

010793

013856

019127

029800

083037

000000

000000

03_710

053954

026328

023030

018185

013795

010015

006_46

004307

00Z395

001089

000575

000237

000672

001707

0054_0

005997

009893

016424

03_147

000000
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TABLE 17- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

Xgm =0.8

XO

2.2

2 .g

2 .2

2 .2

2 .2

2 ,2

2 .2

2 .2

2..2

2, .2

2 .2

2 .2

2 .2

•2 . 2

2 .at

2 .;g

2 .2

2 .2

2 .2

2 .2

£-6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .8

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

.6

3.0

3 .0

3.0

3 .0

3.0

3.0

3 .0

3.0

3 .0

3 .0

3 .0

3.0

3.0

3 .0

3.0

3 .0

3.0

3 .0

3 . 0

3.0

3 .0

lYi,ol

.00

.05

.I0

. 15

. 20

.25

• 30

. 35

.40

.45

. 50

. 55

.60

.65

.70

.75

• HO

• _b

.90

•9_5

1. O0

.00

.05

.I0

.15

.20

. 25

• _0

.35

.40

.45

.50

. gh

.60

.65

.70

.75

. FJO

.85

.90

.95

1.00

.00

.05

.i0

.15

.20

. 25

• 50

.35

.40

, 45

, 50

.55

.60

.65

.70

.75

. HO

.85

.90

.95

1 .'00

-I

-I

-I

Zo: 0 Zo: 0.2

.555109

.759052

.493497

.3e, 0556

.280650

.227252

.188990

.160179

.137659

.i19531

.i04585

.093015

.081256

•071906

.0e, 5664

.056209

.049629

.043503

.057787

.035353

•560751

.764776

.499310

• 5_6464

.286659

.253571

.195_28

.166547

.14416_

.126195

.ii1421

.099041

.0884<)5

.079385

.071416

•064365

.058062

.052371

,047184

.042410

.564880

•768956

.505544

.37075b

.291011

.237787

.199714

•171107

.14880_

.130920

.116259

.103960

.093524

.084533

.0766<)6

.06_701

.063651

.050142

.053161

•048625

.0361_0

.{]57188

.i52457

.153967

.161609

.15o425

.145619

.135003

. 120363

.108454

.!)97534

.087_33

.078684

.070586

.063227

.056500

.05030_

.044539

.0591_i

.053<)54

. (]_8g54

.030600

.062d27

.128160

• 159781

• 167519

,162458

•151747

.139253

•126747

•114985

.1042_4

.094500

.085750

.077874

.070766

.064525

,058459

.053087

.048135

.045540

•[)39245

.026521

.066955

. 135359

• 164015

.171811

• 16679_

. 156167

.145744

.151313

.119631

. [08959

.099 _]i

.090683

.o829_0

.075935

.069650

.(]65915

.058710

.053948

.049568

.[]45518

ZO: 0,4

.o36150
.011_28

.010100

.028383

.042225

.051711

.057421

.060127

.060588

.0594b3

.057231

. 054297

.050_20

.047._8_

.043503

.039658

.035786

.051896

.027_74

.0_3W76

.019813

.030581

,006294

.015824

.034205

.048149

.057748

.063580

.066419

.067026

- .066051

-.064007

- .061271

- .058115

-.054728

- .051237

- .047725

-.044245

- . 0408_1

-.037472

- . 034198

-.030W91

. 026508

.002171

-•020001

-.038439

.052445

.062110

.068012

.070925

.071615

•070725

.068774

.066140

.065096

.059831

.056474

,053110

,049794

.046558

.0454_0

.040389

.037465

Zo= 0,6

.036098

.025423

.015208

.005844

-.002383

-.00950b

-.014_69

-.019115

-.022145

-.024097

-.025127

-.0_5381

-.024992

-.024075

-.022721

-.020998

-.018949

-.016_90

-.013904

-.010817

-.007149

.050556

.019788

.009474

.000001

-.008344

-.015595

-.021096

-.025494

-.028692

- .030835

- .032073

- ,U32563

-.032444

-.031836

-.030841

-•029543

-.028007

-.026283

-.0_4406

-.022399

.020273

.026491

.015667

.005294

.004241

.012652

.019773

.025553

.030033

.033320

.0355b8

.036902

.037507

.037513

.037044

.036204

.035078

.033737

.032234

.030611

.028902

.027128

ZO= 08

.0360R9

.030225

.024523

.019117

.014123

.009629

.005695

.002356

-.000382

-.002527

-.004106

-.005150

-.005695

-.005773

-•005409

-.004615

-.003383

-.001666

.000646

.003810

.008489

.030538

.024566

.018748

.013215

.008083

.003437

-.000664

-.004190

-.007135

-.009514

-.011357

-.012705

-•013601

-.014095

-.014223

.014033

-.013558

-.01_824

-.011853

-.010654

-.009225

.0_6473

.020440

.014556

.008954

•005746

.000980

.005169

.008788

.011855

.014326

.016292

.017775

.018821

•019479

.019797

.019820

.019587

.019136

.018496

.017693

•016747
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TABLE 17- TABULATION OF THE DOWNWASIt FUNCTION Fw (lYi,oi) - Continued

/9m=08

Xo

3.5

3 .5

5 .5

3 .5

J .5

5.5

3.5

5 .5

3.5

3.5

3 .5

J .5

5.5

5.5

.5

5.5

15 . 5

3 .5

3 .5

3 .5

3.5

4.0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

5.0

5.0

5.0

5.0

5.0

5 .0

5.0

5 .0

5;0

5 .0

5.0

5 .0

5 .0

5 .0

5 .0

lYi,ol

.00

.05

. i0

.15

.20

.25

. _0

. 3b

.40

.45

.50

.55

.60

.6b

.70

.75

.HO

. Hb

.90

.95

1.00

.00

.05

. I0

.15

.20

.25

• _0

. 35

.40

. 45

.50

.55

.60

.65

.70

.75

._0

. _5

.90

.95

1.00

.00

.05

.I0

.15

.20

.25

.30

. 35

.40

.45

. 50

.55

.60

.65

.70

.75

. _0

. _5

.90

.95

1.00

Zo =0 Zo = 02 Zo =04 Zo =06 Zo =08

-1.568708

.772824

.507454

.374710

.295013

.241839

.203818

.175266

.153025

.135200

.120586

.108377

.098017

.089108

.081358

.074549

.0_8511

,063114

.058256

.053852

-1.571574

.775717

.510374

.377658

.297991

.244847

.206858

.178341

.156155

.138348

.123773

.111606

.101200

.092427

.084727

.077970

-.071988

.066651

.061857

.057522

-1.575582

.779755

-.514443

.381760

.302126

-.249017

-.211065

-.182585

.160419

-.142672

-.128140

-.116017

-.105748

-.096954

-.089285

-.082581

-.076655

-.071377

- .066645

- .062576

.022733

.070781

.136206

.167W25

.175767

.170795

.160220

.147050

.155475

.123053

.113244

.i03683

.095108

.(187422

.080520

.074305

.068686

-.063587

.058939

.054684

2.050773
.019892

.073647

.139099

.170845

.178715

.173775

.163229

.1500qi

.158551

.126965

.116594

.106873

.098340

.090698

.08384"4

.07767_

.072115

.067070

.062483

.058294

-.054452

.015914

.077655

-.143136

-.174914

-.182816

.17790_

-.167400

-.155099

-.142796

-.131249

-.120720

-.111241

-.102753

-.095158

-.088353

-.082239

.076728

-.071742

-.067214

-.063087

-.059512

.022725

.001_53

.023067

.04_349

-.056402

.066116

,07_070

.075039

.075785

.074960

.073075

.073512

.067544

.064560

.061091

.057822

.054609

.051485

.048471

.045575

.042800

.019887

.004517

.026758

.045268

.059350

.069095

.075081

.07_084

-,073865

.07B077

.075231

.073709

.070785

.067647

.064427

.061210

.05_053

.054_88

.05a037

.049210

.045509

.015912

.00B522

.033794

.049336

.063452

.075231

.079253

-.082293

.083112

.082_65

.083561

.07B083

.075205

.072115

.06_46

.065782

.062679

.059673

.055783

.054021

.051388

.022713

.011847

.001429

.008153

.016614

.023788

.029623

.034162

.037512

.039817

.041233

-.041915

.042004

.041624

.040880

.039859

.038632

.037254

.035770

.034214

.032611

.019878

.008985

.001460

-;011072

.019564

.026769

.032638

.037213

.040600

.042944

-._44402

.045127

--..045262

.044932

.044240

,043275

-.042107

.040795

.039377

.037895

.036372

.Q15907

.004983

.005494

.015139

.023665

.03090b

.036812

.041425

.044_53

.047239

.048740

.049511

.049694

-.049413

.048774

.047_64

.046754

.045501

.044150

.042736

.041285

.OZ_W

.016621

.010688

.005035

-.000227

.005012

-.009_61

.01_946

.016063

.018628

.020674

.022243

-.023382

.024141

.024569

.024712

.024611

.024306

.023828

.023207

.022466

.01_868

.013761

.007798

.002114

.003181

.008000

-.01_285

-.016008

.019165

-,021772

.023863

.025479

.026668

.027481

.027966

.028170

-.028135

-.027900

.027498

- 026960

.026309

.015901

.00976Z

.003766

-.001953

.007284

.01_140

.016464

.020227

-.023426

.026078

-.028214

-.029879

.031119

.031984

-.03_525

.032787

-.032814
-.032644

-.03_312

-.0318.46

.031273
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TABLE :E- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Sin :LO

Xo

.6

.6

• 6

.6

.6

.8

.8

.8

.8

.8

.8

.8
1.0

1 .0

1 .0

i .0

1 .0

1 .0

1 .0

1 .0

1.0

1 .0

1-2

1 .2

1 •kl

1 •2

1 •2

1 .g

1•4

1 .4

1 •4

1 .4

1 .4

1 .4

1 .4

1 .4

1 •4

1 . 4

1 .4

1 •4

1 .4

1 .4

1•6

1 .6

1 .6

1 . 6

i . 6

i . 6

i .6

i .6

i ._

i .6

I.G

i •6

i ._)

I .6

i .6

i .6

_i,ol

.00

.Oh

.i0

.15

.20

.25

.00

.05

.i0

.15

.20

.25

. 30

. 55
.00

.05

.I0

.15

.20

.25

.30

.35

.40

. 45

.00

.05

. I0

.15

.20

. 25

• 30

. _5

.40

.45

. 50

.55

.00

.05

.10

. 15

.20

.25

• _0

• 55

.40

.45

.50

.55

.60

.65

.00

.05

.i0

.15

.20

.25

. _0

.55

.40

.50

.5%

.60

.65

.70

.75

Zo= 0 Zo = 0.2 Zo = 0.4 Zo =0.6 Zo =0.8

• 177941

-I . 4528"¢-_

.649747

.375132

- .229720

- .129949

-i .488758

•689161

•419410

.2813.9

.194924

132629

•080585

-I .509876

•711765

. 443862

•308202

.225079

.167764

.124533

.088970

.055921

-I .525795

•726440

.459441

.324874

•243113

.187566

.146763

- •114860

- .088419

- .064975

- •041767

-I .533655

- .736744

- .470253

-.336276

- .255;216

- •200516

- .i_0771

- .150259

•105681

- .0_5072

- .0_6977

- •050129

- .O5272O

-i .541011

.744379

.478201

•344581

.263929

•209705

.170525

.140674

.i16968

.097462

.080882

.066315

.053012

.O40193

•026526

. 140674

.055062

.OOOO00

.017014

.000000

.082 _46

• 102754

•012_83

.047987

.07427_

.0751w4

._}60760

.035_4g

.o12243

.081218

.oi0095

.I}73025

• I01_71

•106340

.I)97209

.081blU

.062426

.i) 39789

.0060'48

.067255

.024d25

.088o63

• i18h09

.124448

•117180

• 103925

. 088344

.071981

•I) 55110

•036815

.012322

.057450

.035086

.099423

.129949

.136474

•130034

• i17d05

. i03544

.088970

• U74727

.060dUb

.I) 47i14

.032487

.015602

.050129

.l) 42/)59

• 107302

.138174

.145025

•139114

. 127426

. i13_17

• 100048

.086U36

•074383

•I)62r, 31

• I) 51367

.I) 40205

.028375

.013345

.176688

•198599

.354577

.000000

.000000

• 114660

• 096787

.082750

.075656

.079577

. i07482

.000000

.000000

.086826

. 065466

.046810

.032636

.023994

.021468

.025990

.041407

.099472

.000000

•070537

.047742

.027541

.011365

.000000

- .006506

- •008507

-.oo832o
.000000

.012272

. 04117_

.000000

. 059314

.036108

.015187

-.001856

- .0142N3

-.0_2165

- .0_5_0

-.0_6441

-.024125

- .019418

-.012;_75

-.001687

.017671

.000000

•05136.7

.0Z7812

.006491

-.911014

.023994

.032516

.037136

.0385'-)2

.037697

.034728

.030380

.024734

• 0176 "? 1

i -.008453
.006121

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.150387

.15W533

•186260

.296465

.000000

.000000

.000000

.000000

.099472

.094101

.090786

.090983

.097462

•118295

.212207

.000000

.000000

.000000

•076573

.068335

•061013

.055160

.051367

.050294

.053052

.062281

•088354

.000000

.000000

.000000

.062w12

•055595

.044_8

,037547

.031213

.026803

.024342

.0240U8

.026506

.u32754

.046673

.095625

.000000

.000000

.053651

.043_04

.034509

.026175

.019114

•013531

.009528

.007142

.006382

.00"1303

.OlOlOb

.015_92

.025065

.048439

.000000

.000000

.UO0000

.000000

.000000

.000000

.000000

.000000

.OOUO00

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.132629

.144526

.171598

.262351

.000000

.000000

.000000

.000000

.000000

.000000

.088_70

.08786_

.088344

.091447

•099300

•117783

.177288

.000000

.000000

.000000

.000000

.000000

.06_26_

.065561

.06_426

.050142

.059065

•059705

.00_937

.070698

.088970

.160027

.000000

.000000

•000000

.000000

•057430

.05274_

.048393

.044543

.041575

•039069

.037828

.037922

.039789

.044308

•053741

•077045

.000000

.000000

.000000

.000000
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TABLE E- TABULATION OF THE DOWNWlGH FUNCTION Fw (lYi,ol) - Continued

,_m = I.( i

×o lYi,ol

1•8 .00

1 • q . ,J b - l

1 •f_ . 1_0

1 . 8 . 1 r, -

1 • H • J 0

i .H • ._h

1 • q • 50

i . _ . $ '_

I . _ . 4 Ill

i . 8 . 4 %

i . i_ . h

I . 13 . h ')

1 . _J . 00

i • ;] . 6 ')

'i . _ • '/ [)

i . 8 • Y 5

i . 8 • H (:

2•0 •00

2 • 0 • 0 :,

.0 . IG

g . I) . $ i)

£ . i . 5 ")

;3 .0 . 40

d . 0 4 •

. 0 . ') u

J . 0 . 5 %

£ . [b . _J 0

d •0 • 6 h -

£ . I) • 70

8.0 •75

£ .0 . _0 -

• 0 • _ t) -

2•2 •00

£.4 . 0% - 1

:] • ;J . 1_ 0

8 . ;_ • 2 (!

}l . C • *_ h

£ .g • _0

. ,J . 4 L>

@._ •45

J • _ • 5 o

,J . }3 . +) I)

2•_ ._

J •3 . 70

d • _' . Y h

U . E . H 0

J . _ . H 5

£ .3 • 90

8 .£ •q5

J•3 i• O0

Zo:O

• b_O'/ Od

.750E64

.484E_3

•:550904

•27U511

._31650_

• 17 Y Y 3 ()

• i ,i b ,J !_ 4

.i3350,14

• i 06103

.0902fJH

• 07657 ]

.0t_4525

.0_35_0

.oa3%16

.03J157

• 0 }2_ I367

-I . bbl_51

.754930

• 355081

- .k_75664

- ._k_1931

- .ibJ307

.154101

.1:51147

•114540

• 097059

.0_J032

.07_4Z]9

. Nf, L_G6

. 04z, 48.5

.(_:sOu59

.0Z7961

.0187_I

•55a'J57

.758741

.4930_0

.35'_903

.g7{_810

._6d13

• I_37740

.15870_

.I _5937

.117544

• I 0 _ 30 E_

. () U"_ 419

•078304

.0_8553

._]5_850

.051947

.0,4633

• 0 37 Y 02

- .O30933

- •0_]J904

Zo: 0.2

. 044485

.i_4U,+db

. 144q _b

.151h_b

• l 45 J <; Y

. 1'_4%35

• [g12_u

• 10 '? _ / 1

• /)g 5;' _j!_

.I) U _,409

.0634_6

.{)& _i_; ?

.0 ", 4 h 5 _)

.I1_40_5

.01355_

• 0}99H_

.05310_

. i18093

• 149541

• 15_e_UO

• 151170

• 140015

• 13701U

.ll](J_l

• i01' "_5

.I;�Olo_

.{)79/)06

.070004

•061_]29

.05d975

.t)45159

• 037h6"I

.t)_�q84

•0_1045

.I)1 its09

•036322

.05bd70

.121_54

• 153 _ig

•160771

. 155391

. 1445Ui

. 1-'_ih44

. I1856_

• tOohO0

.095300

• t)[15[) _

.()673_b

.I) 5953_

.I) 53 _03

.114551_

.0390P. 6

. _! k] 03 '11

.919357

ZO = 0.4

045343

O_ib6"t

OOOO00

- 017 'f U 4

- 031080

- 03'_6d

- 045016

- 046981

046605

944511

341173

:)31910

J ;d6 _J/_4

319_)33

511_14

300000

J 4 '? U ;J 1

340t_09

910(_84

-. 305048

-. 353013

-. )3ob15

- . )45_29

-. 350_36

- . 531<)8

-. )53170

- . 514fI_

-- . 4t_ b49

- . 45009

- . 4 O U O q

-. 36]_i

- . 3121

-- • 4!JU 38

- . 19 t_ 94

- , 13914

- . 03 'i49

;64 _41

_6785

12754

- . 090_3

- . _71_$5

400_

50()_2

DSb69

5_023

58_ii

56779

54 }J k{9

50 !* 31

4'? 144

45036

3871b

- . 34 k_ k#

- . ,ggbb4

- . k_ 4 t, 47

- . i_ _3't

- . 15;£40

- . Ob lt16

Z 0 = 0.6

• O 4 t_ _ _41

• J J 6 'l :5';

.UE IOv'I

.UldJml

.ulOo£q

.U04_h

,000000

• 00323 ?

,UONiOI

• J O .5 r_ y i

.lJO504i

.0031_)5

.000000

.004d44

.01_4_3

• I; >J I 44 <_

.000000

.000000

.041710

.0 51565

.03150/

.U135_:;

. 004'1,];_

- . 001739

- . 006'{93

- .010469

- .Olf]US"/

- .014000

- .0142_

- .01351 _

- .011910

-- . 009474

- .OO61gO

.001_17

.Olb'/bt_

.061213

.000000

• 037597

.U,g'/1U2

.01"/1_i

.OU /wU3

.000000

.006i) bV

.Ollw_u

.015071

.01055t_

.03013Z

.020 /35

- .0P, 0504

- .019555

- .Ol I�7U

- .015d_5

- .013103

- .00974_

- .0055b5

.000000

• OOd631

.U33100

Zo=08

.0441dU

.05_J464

.0 _4Y51

• 0 5 I) 72 t)

• 0 L' '? 36 '/

.024757

.023J990

• 00_166

.027343

. 03_h91

.04o_66

.05_633

.O00000

• 000000

.000000

. 04 _41 $

.057973

• tJbH73 3

. 0_7t_5_

.03 540b

. 019,b40

.01_310

.015791

.0119_97

.010765

.010734

.OII]6Y

.01_99b

.015094

• 03070 3

.0E9_20

. 049756

.000000

.000000

.000000

. 0 58_ 50

.03 5_15

.027780

• 02_654

.01'/9U3

.01 5853

.010_7_

.007359

.005094

.005487

.00_529

-00_15

.00_549

.00_559

.005323

• 00802_

.01_06 5

-018.515

.0 51367

. 129503

.000000
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TABLE Tr.- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

Y'O

2.6

.6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

2 .6

_.6

.6

2 .6

2 .6

2 .6

2 .6

.6

3-0

3 .0

3.0

3 .0

J .0

5 .O

J .0

3.0

3 .0

3 .0

3.0

3.0

3.0

3.0

3 .0

3.0

3.0

J.O

3.0

3 .0

3.0

3.5
3 .5

3.5

3 .5

3.5

3.5

3.5

3.5

3 .5

3.5

3.5

3 .5

3 .5

3 .5

3 .5

3 .5

3.5

3 .5

3.5

3 .5

3.5

lYi,ol Zo : 0

.00

.05

. 10

. 15

. 20

.25

. 30

.35

.40

.45

.50

.55

.60

.65

.70

.75

. SO

.85

.90

.99

1.00

.00

.05

.10

.15

.20

.25

. 30

. 35

. 40

.45

.50

. 5b

.60

.65

.70

.75

.80

. 85

.90

.95

1.00

.00

.05

.i0

.15

.20

.25

. 30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.SO

.90

.95

.00

_m -- 1.0

-1.560645

.764556

.498972

.366005

.286071

.252647

.194362

.165531

.1429Q3

.124851

.109807

.097.323

-.086569

.077232

.069014

.061690

.055082

.049046

.043464

.038228

-1.564799

.768791

.5052o2

.370413

.290576

-.237254

.199079

.170365

.147954

.129949

.115145

.102754

.092160

.083022

.075026

.067952

-.061629

.055921

.050723

.045944

1.568648

.772704

.507271

.374461

.294698

.241454

.205361

.174754

.152416

.134510

.119812

.107515

.097065

.088058

.080207

.075290

.067159

.061622

.056636

.0520o6

Zo=02

.030698

.062619

.127836

.159337

.166950

.161737

.150907

.138267

.125606

.113679

-.I02744

.092834

-.083882

.O75788

.068443

.061742

.055587

.049891

.044572

.039553

.054755

.026555

.06680_

.132108

.165695

-.171400

.166285

.155560

.145033

.130495

.118697

.107905

.098149

.089368

.081462

.074355

.O67857

.061967

_.056575

.051604

.046997

.042696

.022774

.070681

-.136044

.167699

-.175475

.170435

.159790

.147546

-.154896

.123195

-.112504

-.I02058

-.094193

.086413

-.079413

-.073094

-.067366

-.062151

-.057380

-.052995

-.048943

Z 0 : 0.4

.030975

.006807

.015187

.033438

.047248

.056704

.062386

.065065

.065505

.064348

.062109

.059165

.055784

.052150

.048388

.044575

.040755

.036949

.033156

.029356

.025511

.026765

.002514

.019569

.037913

.051822

.061385

.067182

.069984

.070555

.069545

.067465

.064694

.061505

.058085

.054562

.051019

.047510

.044063

.040694

.037406

.054194

.092886

.001429

.023579

.041995

 55 8o65 22

.071503

.074396

.075062

.074154

.072183

.069530

.066467

.065185

.059811

.056432

.053103

.049855

.046709

.043672

.040745

Zo: 06

.031456

.o20819

.oi0643

.o01316

-.006874

.o13761

-.o19292

-.023505

-.026506

-.028455

-.029446

-.029686

-.029293

-.028382

-.027049

-.025369

-.023395

-.021158

-.018670

-.015910

-.012820

.027073

.016343

.006068

-.003365

-.011670

-.018679

-.024342

-.028699

-.031856

-.033957

-.035156

-.035606

-.035447

-.034799

-.033767

_-.032433

-.030863

-.029108

-.027206

-.025181

-.023048

.023078

.012278

.001929

-,007583

-.015970

-.023068

-.028824

-.033281

-.036546

-.058761

-.040084

-.040667

-.040653

-.040164

-.039306

-.058163

-.056806

-.035290

-.033658

-.031941

-.030165

Zo= 0.8

.032167

.026350

.020694

.015334

.010384

.005934

.002042

-.001258

-.003959

-.006073

-.007625

-.008651

-.009189

-.009276

-.008944

-.008217

-.007105

-.005599

-.005659

-.001187

.002024

.027522

.021595

.015822

.010335

.005248

.000649

-.003405

-.006883

-.009779

-.012109

-.013903

-.015202

-.016049

-.016491

-.016573

-.016356

-.015816

-.015042

-.014036

-.012811

-.011371

.023355

.017348

.011490

.005914

.000732

-.003968

-.008130

-.011724

-.014746

-.017211

-.019152

-.020610

-.021633

-.02_26S

-.02_565

-.02_567

-.022316

-.021849

-.021197

-.020385

-.019435



92

TABLE ]I- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Bin = 1.0

Xo

4.0

4.o4

4.0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

_,.0

4.0

4 .0

4 .0

4 .0

4 .0

4 .0

5.0

5 .0

5 .0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5 .0

5.0

5 .0

5.0

5 .0

5.0

5.0

5 .0

5.0

5.0

lYi,ol

.00

.05

.I0

.15

.20

.25

.30

. 35

.40

.45

.50

.55

.60

.65

.70

.75

.80

._5

.90

.95

1.00

.00

.05

.10

.15

.20

.25

.30

. 35

.40

.45

.50

.55

.60

.65

.70

.75

.SO

.85

.90

.95

1.00

Zo= 0 Zo =O.2 Zo= 0.4 Zo= 06 zo =0.8

-I .571529

.775625

- .510234

- .377469

- .2_7752

.244556

- .206514

- .177941

- .155678

.157832

- .123196

- .iiG965

-.100584

- .091653

- .085882

- .077051

.070991

.0O5574

- .060694

- .056370

-1 .575554

- .779697

- .514355

- . 381640

.301975

- ,248854

.310849

.182335

- .160134

- .142353

-.127783

- .115623

.105316

- .0_6462

- .088773

- .082027

- .07"6058

- .0707]6

- .065957

- .061640

.019919

.073575

.138979

.170677

.178497

.$73504

.16290_

.150516

.138150

.126476

.115846

.106265

.097666

.089957

.083034

.076796

.071156

.066055

.061565

.057089

.053156

.015928

.077613

.143064

.174_11

.182682

.177742

.167203

.154U67

.142551

.130949

.130384

.110869

.102343

.094710

.087864

.081709

.076156

.(]71126

.066554

.062381

.058558

.019995

.004362

.025555

.045015

.059046

.06_738

.074670

.077617

.078340

.07749_

.075585

.072999

.070008

.066801

.063509

.063217

.055981

.053834

.053796

.047878

.045081

.015967

.003437

.033679

.049190

.06]274

.073031

.07_010

-.082016

-.08_801

-.082018

-.083178

-.077662

-.074745

-.071616

-.065406

-.065200

-.06_054

-.05_003

-.055067

-.053257

-.053575

.020122

.009278

-.001117

-.010676

-.019114

-.026264

-.032076

-.036591

-.039918

-.042198

-.043590

-.044247

-.044312

-.043_07

-.043138

-.04209_

-.040839

-.039436

-.037937

-.036345

-.034717

.016031

.005138

-.005308

.-.014921

-.023414

.030622

-.036494

-.04!072
-.044464

-.046815

-.048276

-.049009

-.049151

-.048829

--.048148

--.047194

-- 046039

-.044739

--.043340

.041875

.040372

.0Z0305

.014250

.008342

.002713

-.002524

-.007283

-.011507

.015166

-.018356

-.020795

.022814

.024356

-.025468

-.026199

-.026599

-.026714

-.026585

-.026251

-.025744

-.025094

-.024325

.016123

.010016

.004053

.001633

.006930

-.011751

-.016039

-.019766

-.022927

-.025540

-.027637

-.029260

-.030458

-.031280

-.031776

-.031992

-.031971

-.031751

-.031367

.030848

.030_19
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TABLE if- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

_m :1.2

Xo lYi,ol Zo = 0

.6
.6

.6

.6

.6

.6
-8

.8

.8

.8

.8

.8

.8

.8
i.o
i .0

i .0

1 .0

_.o1

1 .0
1 .0

1 .0

1.0

1.2

1 .2

1 .2
1 .2

1 .2

1 .2

1 .2

1 .2
1 .2

1.4
1 .4

1 .4

1 .4

1 .4
1.4

1.4

1 4
1 .4

1 .4

1 .4

1 .4
.416

1 .6
1.6

i .6

1 .6
1.6

1 .6

1 .6
1 .6

1 .6

1 .6

1.6
1.6

1 .6

.00
.05

. i0

. 15

,20

. 25
.00

.05

.i0

. 15

.20

.25

. 50

.35

.00
.05

.i0

.15

.20

.25
. 50

.55

. 40

.45

.00
.05

.I0

.15

. 20

. 25

. 50

. 55

.40

. 45

.50

.00
.05

.i0

.15

.20

.25

. 50

. 35

.40

.45

.50
.55

.60

.00

.05

.i0

.15

.20

.25

. 30

. 55

. 40

.45

. 50

.55

.60

.65

.70

-1.450213
-.643764

-.364670
-.212207

-.095640

-1.487295
-.685995

-.414187

-.275502

-.185417
-.115051

-.045915

-1.508955

-.709802

-.440712

-.305648
-.218802

-.159243

-.112792

-.071620
-.018465

-1.525158

-.725107
-.4575]0

-.321882

.239101
-.182335

-.140016

-.106103

-.076701

-.047820

-1.533192
.755779

- 468739

.334156

.252415

.196940

.156287

.124662

.098727

.076260

.055556

.033035

-1.540658

.743648

.477062

.342998

.261859

.207094

.167501

.156751

.112219

.091709
-.075848

- .057526

- .041496
- .022957

ZO = Q2

,152149
.071748

.024238

.020654

.077302

.000000

.I07223
.019579

.038792
.061673

.057678

.034736

.014003

.000000

.085442

.006710

.068297

.095547

.098040

.086404

.066972

.I) 41500

.000869

.000000

.068519

.022816

.085824

.I14U_7

.119572

.110997

.096116

.078387

.058902

.(}56587

.(]02638

.058218

.055777
.097546

.127444

.133264

.126021

.112856

.097471

.081490

.065578

.048794

.050159

.000207

,050653

.041749

.105976

.136397

.142822

.156292

.125986

.109670

.095075

.080863

.06715_

.055717

.039955

.024255
.004442

ZO : 04

.274784

.340367

.147833

.000000

.000000

.000000

.I]9708

.128252

.124526

.155816

.191936

.000000

.000000

.000000

.097580

.078553

.062838

.052593

.049680

.056827

.083368

.276956

.000000

.000000
.076074

.054676

.035874

.021582

.012119

.008582

.010327

.018870

.038651

.116195

.000000
.062763

.040_93

.020199

.004101

.007232

.015785

.015963

.014266

.008924

.000599

.017439

.068880

.000000

.053612

.030559

.009790

-.007104
-.019596

-.0_7133

- .030836
-.031195

-.028839

-.024198

-.017368
-.007810

.007002

.047924

.000000

ZO= 0,6

.000000

.000000

.000000

.000000

.000000

.000000

.303261

.499025

.000000

.000000

.000000

.000000

.000000

.000000

.156251

.139756

.150729

.179237

.280829

.000000

.000000

.000000

.000000

.000000

.093138

.087659

.083888

.082884

.086279
.097502

.127957

.51136_

.000000

.000000

.000000
.072105

.064115

.057017

.051347

.047626

.046419

.048528

.055577

.072315

.126059

.000000

_000000

.000000

.059367

.050502

.041893

.034580

.028720

.024586

.022392

.022367

.024899

.030U87

.042962

.073409

.000000

.000000

.000000

Z0=0.8

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.O0000C

.000000

.000000

.000000

.000000

.000000

.000000
.395_09

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.137392

.148519

.17018]

.221728

.573917

.000000

.000000

.000000

.000000

.000000

.000000

.091194

.090819

.092055

.095874

.104127

.121551

.164915

.965942

.000000

.OOOO00

.000000

.000000
.000000

.069854

.066678

.064126

.062496

.06_163

.063663

.067908

.076825

.095968

.156071

.000000

.000000

.000000

.000000

.000000
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TABLE E- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

19m=1 2

X o

1.8

1 .8

1 . 8

1 .8

1 .8

1 •8

_._1

1 .8

i • _

1 .8

1 .8

1.8

1 .8

& .8

1 .8

1 • 8

2.0

d .0

0

.0

2 .0

2 .0

.0

.0

_ 0

_ .0

2 • 0

2, .O

2 . 0

.0

2 .0

g .0

.0

J .0

2.2

£ .d

2 .2

2 .2

£ .:4

:4 .E

2 .;4

£ .5

8 .2

J .:4

£ .8

£ • :{

8 •5

lYi,o4

.00

.05

.10

.15

. 20

•:45

• 3
3o

• 40

. 45

. gO

.55

.60

•05

.70

•75

• 80

.00

.05

.10

.15

.20

•25

. 30

. 35

. 40

. 45

.50

.55,

.6@

.65

• 'f @

.75

.80

. 85

.90

.00

.05

.10

. lb

.20

.25

.30

.35

. 40

. 4b

• 50

. %5

.60

. o5

• Y 0

.75

.90

.95

z o=0 z o=02 Zo: 04 Zo=0.6 Zo =08

-1 .546430

- .749690

- .483404

- . 349676

- .2e, 8917

.214588

- .176303

- •145355

.121557

- .101970

- .0B53_9

- .070736

- .057476

- .044855

-.031880

- •015473

-1 .551026

.754477

- .488399

- .3S4901

-.274398

- .220356

-.181397

- .151824

- .I_8464

- •109401

- .093401

- •079622

- .067449

- .056396

- .0460_i

- .035810

- .024862

- .009231

-I .55477_

.758362

- .492436

- .359102

- ._78779

- .2_4937

.186200

- .156878

- .155805

-.i 15069

- .09945b

- .086159

- .074538

.084217

- .054830

.046074

.057634

- .02908:4

- .019523

.044852

- .047821

.ii_347

•143101

-.149903

-.143d03

-.151g9_

-.118272

-.104389

- .091070

- .078521

- .O66694

.055397

- .044294

- .038777

- .019255

.014153

.040255

- . O52605

.I17337

- .148318

- .15537_

- . 149554

-.138067

-.124705

-.111247

- .098431

-.(}86493

- .075433

- .065140

- •055442

- .046115

- .036S36

- .O27029

- .015069

.0OOO06

.036522

- .056476

-.121357

-.152499

- . 1597_9

-.154106

- . 142_35

- . 129717

-.i16534

-. I04034

- .{}9_464

- .{)81t_43

- .r}72084

- .063061

- .<)54623

- .{)46605

- .t}38796

- .{}30_13

- .i) 28401

- .0115_2

•046890

.023480

.00_309

- .015043

- .027866

-.035227

[°-.049682

- .04[970

- • 043805

--.037766

-.033255

-.087470

-.0g0338

-.011k]86

.OOk�Ol

.033209

.009000

.04[721

.019077

-.005355

-.0_)_98

-.03%149

-,04_885

-.04Z774

-.04}572

- . 049020

-,04,5740

-.04_802

-.03:_724

-.033486

-.02;'517

-.02)650

-.01_302

-.00}435

.033214

.00)000

.03 _612

.01_803

-.001808

-.02:,648

-.05}017

-.04 _98

-.05)16_

-.05_275

-.055088

-.05_238

-.05 )g16

-.045379

-.04L960

-.03_097

-.03L834

-.08_i16

-.01 _731

-.01._i08

-.00L_89

.03}691

.050Z16

.041083

.032013

.023916

.017107

.011795

.008079

.006006

.005588

.006885

.010099

•015814

.025767

.047343

.000000

.000000

.000000

.044407

.034434

.024979

.016441

.009180

.003200

-.001243

-.004218

-.005789

-.006054

-.005010

-.002714

.000995

.006557

•015270

.032364

.000000

.000000

.000000

.059575

.0_9380

.019679

.010866

.003233

-.003042

-.007898

-.011360

-.01351_

-.014481

-.014576

-.013300

-.011312

-.008406

-.004450

.000909

.008745

.023174

.242696

.000000

.057238

.052929

.048982

.045583

.042921

.041194

.040633

.041550

.044465

.050422

.06_I00

.090095

.000000

.000000

.000000

.000000

.000000

.048790

.043902

.039_76

.055068

•051419

.028457

.026296

.025048

.024840

.025856

.028413

.035160

.041684

.059397

.138478

.000000

.000000

.000000

.000000

.042684

.037457

.03_448

.027793

.023626

.020050

.017146

.014976

.013687

.013027

.013359

•014691

.017_34

.021432

.028557

.041379

.083047

.000000

.000000

.000000
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TABLE K- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Sin-- 1.2

Zo= 02 Zo= 04 Zo = 06 zo= 08XO

2.6

2 .6

2 .6

2 .6

g .6

2 .6

2 .6

2 .6

2 .6

2 6

2 6

2 .6

k.6

2 .6

;2 .G

2 .6

k] .6

g . r_

,£ . ,_

3.0

3 .0

3 . 0

'_ . 0

:5 . 0

3 .0

3 0

°
3.0

5.0

0

3 .0

3 . {)

3 .0

3 .0

5 0

3 .5

5 .5

3 . 5

3 .5

3 .5

5.5

3.5

3 .5

5 .5

3 .5

5 .5

3.5

3..5

3 .5

5.5

3 .5

3 .5

3 .5

3 . 5

3.5

lYi,ol

.00

.05

.10

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

._0

._5

.90

._5

1.00
.00

.05

.i0

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.I_0

._5

.90

.95

1.00

.00

.05

.i0

.15

.20

.d5

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.}iO

._5

.90

.95

1.00

Zo=O

_-1.5o0511

-.764286

-.498559

-.365440

.285349

.231759

.193299

.164281

.141545

.125190

.i08006

.095182

.084155

.074516

.()t, 5960

.058253

.051203

.044647

.038431

.032391

-1.504700

.768590

.502984

.369995

.290043

-._36601

.198300

.169454

.146904

.i_8753

.I13792

.101216

.090464

.001156

,07_934

.065635

-.059063

.053081

.047573

.042441

-1.568576

.772557

.507047

-.374157

.29a312

.240983

.202801

.174082

.151668

-.133662

.118859

-.106452

.0_5884

-,086757

.078776

-.O71721

-.0_5423

.052748

.0545ol

-.049865

.030818

-.062362

-,127437

-,158789

-,166246

-.160865

-.149566

-.137042

-.i_4185

-.112050

-.lOOdgO

-.090737

-.081520

-,073135

-,065466

-.058400

--.051d29

-.045647

.039747

.{]34007

.528_71

.026663

-.1318_3

.165301

.170d9_

.165659

.154dlI

.142155

.129477

.117537

.106593

.096676

.o87722

.079651

.072295

.065_10

.05948g

.053d26

.048565

.043e) 26

.038944

.0228_3

,07055u

.135_45

.167421

.175116

.169992

.159_60

.1407_6

.134181

.II1585

.101854

,o_3057

,085157

.078032

.071579

.II65709

.1160341

.f155406

.I)50545

.()46597

.031470

.007452

-.014384

-.03_469

-,046105

-,055376

-.060862

-.063333

-.063546

-.062149

-.059649

-.056418

-.052720

-.048734

-.044573

-.040301

-.035_43

-.051489

-.026888

-.0_2050

-.016686

.027064

.002942

-.019027

-.037253

-.051039

- .060473

- .066134

-.068794

-.069215

-.068045

-.065796

-.06_44

.059460

.055830

.052078

.048265

.04q498

.040741

.037020

.0333a6

.0d9637

.023086

.001152

.0_3_31

,041553

.055452

.065006

.070794

.073589

,074155

.075141

,071060

.068291

.065105

.061695

.05_182

-.054656

.051169

.047755

-.044423

-.041186

-.038039

.032617

.022155

.012169

.003040

-.004940

-.011605

-.016_92

-.020_46

-.0_3566

-.025188

-.025559

-.025722

-.024903

-.023500

-.021607

-.019252

-.016452

-.013165

-.009259

-.00443_

.002136

.027814

.017208

.007062

"-.002237

-.010400

-.017260

-.022766

-.026_57

-.029937

-.031549

-.032_46

-.033077

-.032680

.031773

.030455

.028_01

.026_72

.024705

.022324

.0197_9

.016596

.023538

.012_23

.002562

.006_58

- 015150

.022149

.027_0_

.032151

.035303

.057399

.038597

.039048

.038594

.038256

.037238

.0359_4

.034382

.03_665

.030812

.028552

.026804

.034365

.028771

.023354

.018248

.013572

.009416

.005846

.002897

.000584

-.001096

-.00_160

-.002628

-.002516

-.001831

-.000560

.001350

.004022

.007724

.013082

.021919

.043672

.028902

.023122

.017502

.01_178

.007263

.002845

-.001015

-.004_86

-.006961

-.009051

-.010585

-.011598

-.01_131

-.01_24

-.011912

-.011226

-.010186

_.008796

-.007044

-.004886

-.00_226

.024199

.018_89

.012552

.007061

.001959

-.00_598

-.006640

-.OlOlO_

-.01_997

-.0153_3

-.017115

-.018415

-.019269

-.019723

-.019825

-.019615

-.019150

-.018406

-.017468

-.016335

-.015020
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TABLE ]7- TABULATION OF THE DOWNWAS4 FUNCTION Fw (lYi,ol) - Continued

_m =1.2

X o

4.0
,4 .0

4 •0

4 •0

4 • 0

4 •0

4 .0

4 0

4 .0

,4 • 0

4 . 0

4 • O

4 .0

4 •0

;4 •0

4 , 0

4 .0

4 . 0

4 •I)

4 • 0

4 . 0

5.0

b .@

,5 .0

5 .0

b .0

b .0

5 .0

5 • 0

5 • 0

5 .0

5 •0

b 0

5 .0

b 0

5 ,0

5 0

5 •0

5 0

5 0

3 0

5 0

lYi,ol

.00

.0%

.IC

•ib

.20

._b

.50

•40

.45

.50

.5b

• o ©

•63

•YO

•7!)

•dO

.JO

.99

i•00

.00

.OS

.10

.20

•Bb

• 30

.35

.40

•45

.50

._0

•65

.[0

,Tb

• H %

.40

.W5

1.00

Zo= 0 Zo = Q2 Zo : 0.4 Zo = 0.6 Zo=08

-1.5714"74

.775513

.5100(_4

.577_3_

-.297459

._44200

- . 2060'_

.577451

.15511_

.i JTIO9

.12_487

.IIOI7H

-.O_06uU

.00_837

-.0759!2

- . 0_£_754

.054700

-1.575518

-.770625

-.514_46

.3b1404

-.]Ol7Ol

-.248610

-._i0594

•i_i2029

.15<,,786

.141960

.i_7347

.i15140

-.10478b

.Q_5_83

-.08814_

.0U1344

.075321

.0_)9943

.o_b107

.0_0730

.019952

.073406

.13803Z

.170471

.1'78_30

.173174

.162D14

.150055

.137b09

.125_74

.I1516W

.105bO_

.i) 9003_

.039040

.075700

.I) 6990,4

,l)64'741

.,15557b

,[]5].b21

•015945

.{)77h5_

.142975

.174_84

.i_2510

.17753_

.166W5W

.15458]

.14220b

.150581

.119071

.110411

.I}9415%'

._}8726_

._}81056

._)7036b

.I165756

. (161504

.(1571) Iw

.0_01_8

-.014±70

-.0_6_03

-.0,4701

-.0'7035

-.0"6763

-.0"_777

-.0_II0

-.0(_033

-.O_b73U

-.O[dW63

-.0[b_,24

-.0_2¢6U

-.0_9_16

-.0,6174

-.0,3_47

.0_6054

-.0(_333

-.0"0537

-.0_009

-.0(3055

-.0_27_i

-.0_8710

-.0£1673

-.062415

-.0t1587

-.0%970_

-.0',7140

-.0_41'/4

-.0%0_96

-.0(7734

-.0(4475

-.0(1_74

-.0[8166

-.015171

-.012_99

-.0_9653

.0204_7

.0U_64o

-.000604

-.u10i77

-.018540

-.O_b_5

-.031564

-.U35_03

-.0590D0

-.04255b

-.0451_5

-.041095

- .042590

- .04171_

- • 040563

-.059195

- .036030

- .034309

- .0 52531

.010186

.005331

.u0507o

-.014649

-.0_5101

-.030267

-.056090

-.040630

-.043976

•046278

-.047694

.048376

.04S46_

.048093

.047367

.046547

.045133

.043"/73

.042310

.040"/79

.03920_

.OZUU60

.014875

.00905_

.003403

-.001677

-.006357

-.0104_

-.014075

-.017074

-.019620

-.02144_

-.02_8UZ

-.0238U7

-.024b05

-.024786

-.0_4774

-.O_4blO

-.0_405_

-.023370

-.O_bb3

-.021601

.016402

.010355

.004414

-.001_29

-.006482

-.011Bbb

-.015500

-•019179

-.O_a29a

-.024854

-.026899

-.028469

-.02W611

-.030376

-.030b13

-.030967

-.030882

-.050596

-.03014_

-.02_hbO

-.028845
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XO

TABLE _ I- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

.6

.6

.6

.6

.6

.8

.8

.8

.8

.B

.8

.8

1.0

i .0

1 .0

1 .0

1 .0

1 .0

i .0

i .0

1 .0

1.2

1 ._

1 ._

1 .2

1 .2

1 .2

1 .2

1 .2

1 .2

1.4

1 .4

1 .4

1 .4

1 .4

I .4

1 .4

1.4

1 .4

1 .4

1 . 4

1 .4

1.6

1.6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .

1 .6

1 .6

1 .6

1 .6

i .6

1.8

1 .8

1 .8

i .8

1 .8

1 .8

Z .8

i .8

1 .8

1 .8

1 .8

1 .8

1 .8

i .8

1 .8

b'i,ol Zo=o

.00

.05

.i0

.15

.20

.00

.05

.10

.15

.20

.25

. 30

.00

.05

.I0

.15

.20

.25

.SQ

.35

.40

.00

.05

.I0

.15

.20

.25

. 30

. 35

.40

.45

.00

.05

.i0

.15

.20

.25

. 30

. 55

.40

.45

.50

.55

.00

.05

.I0

.15

.20

.25

. 50

. 55

.40

.45

.50

.55

.60

.65

.00

.05

. i0

. 15

.20

. 85

• 50

. 35

.40

.45

.50

.55

.60

.65

.70

-1.447056

.636620

.551905

.189452

-1.485565

.682235

.407929

.263929

,168809

.089953

-1.507862

-,707479

-,456960

-.298177

-,211143

-.148545

-.097103

-.042854

-1.522407

-.725528

-.454825

-.518510

-.254270

- 175952

-.151597

-.094716

-.059969

-1.532644

-.734656

-.466943

-.331652

-.249065

-.192627

-.150816

-.117731

-.08_816

-.0_4308

-,037205

-1.54"0240

-.742782

-.475712

-.541117

-.259391

-.203964

.163412

-.151964

.106555

-.084405

.064554

.044977

.020_71

-1.546101

.749012

.482552

.348220

.267021

.212207

.172580

.141816

.117302

.096859

.079150

.063144

.047824

.031553

_m=l.4

Z 0 = 0.2

.1678_5

.095S05

.060929

.086672

.o71878

.112966

.028199

.026502

.044266

.031926

.010365

.000000

.086203

-.002444

-.062265

-.087356

-.087050

-.07142U

-.045280

-.00262U

.000000

.0700_5

-.020334

-,082286

-.110073

-.113372

-.105004

-.085754

-.O64565

-.038064

.001484

.059172

-.052179

-.095259

-.124347

-.129268

-.12097U

-.106555
i . O89582

-.071465

-.052150

-.029471

.015962

.051285

-.040646

-.104362

-.134'224

-.140030

-.132804

-.119701

-.i04445

-.088703

-.073028

-.057299

-.040704

-.Q20425

.000000

.045291

.047019

.111158

.141494

.147842

.14124_

.128879

.114521

.()9990_

.085720

.07209U

.058d76

.045605

.031264

.012121

ZO= 0.4

.644353

.000000

.000000

,000000

,000000

.185274

.187515

.215407

.318357

.000000

.000000

,000000

.113482

.098496

.088218

,086032

.097206

.139296

.000000

.000000

.000000

.0_5933

.064356

.047753

.036027

.050464

.032145

.043336

.073551

.535939

.000000

.067292

.045866

.026967

.012270

.002630

.001783

.00ii03

.004786

.017287

.043683

.357582

.000000

.056483

.054112

.014100

.001940

.015251

,019833

.022133

.020714

.015963

.007784

.005182

.029882

.000000

.000000

.048833

.025_08

.005263

.011510

.023686

.031516

.034_27

.035216

.03_830

,02B235

.021609

.012654

.000132

.024409

.000000

Z 0 = 06

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.224119

._6704b

.391206

.000000

.000000

.000000

.000000

.000000

.000000

.122183

.123063

.128454

.142271

.175729

.296652

.000000

.000000

.000000

.000000

.086_62

.080708

.076659

.074917

.076692

.083945

.101501

.149475

.000000

.000000

.000000

.000000

.067557

.059768

,052846

.047311

.043647

.042348

.044043

.049863

.062619

.095009

.398717

.000000

.000000

.000000

.055955

.047108

.058922

.031_35

.026202

.022292

.020310

.020461

.025078

.028891

.059876

.065504

.223959

.000000

.000000

ZO= 0.8

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

,0'00000

.000000

.OOOO00

.3_2177

.545864

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.00000o

.157991

.148609

.167562

.204965

.516794

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.091637

.091890

.095758

.098148

.106704

.123113

.159179

.310761

.000000

.000000

.000000

.000000

.000000

.000000

.o69688

.067008

.064996

.065961

.064295

.066851

.071657

.081520

.101332

.155610

.000000

.000000

.000000

.000000

.000000
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TA8LE ]]:- TABULATION OF THE DOWNWA'.;H FUNCTION Fw (lYi,ol) - Continued

_m=l.4

2

4

2

2

g

2

2

2

2

2

2

"2

;_ .0

2 .0

2.2

2 .2

2 .2

_._

2 .2

_ •'A

_ ._

2 .2

2 •2

k? .2

2 .2

2-6

2 •6

2 .6

2•6

_. ,(5

2 •6

.6

2 .6

A 6

2 •6

2 •6

o 6

2 •_

2 • 6

2

Xo _i,ol

• 0 .00

.0 .05

.0 • i0

• 0 .15

• 0 . ;_0

.0 .25

• 0 • _0

.0 . 35

.0 • 40

.0 .45

.0 . 50

• 0 . 55

.0 .60

.0 •65

.0 .70

.75

.80

.00

.05

.i0

.15

• 20

.25

• _0

. 35

.40

.45

. 50

.60

.65

.70

.75

• 80

.90

.00

.05

.i0

.lb

.20

. 25

.30

.55

40

. 45

50

.60

.65

.70

.75

• I_0

. 85

.90

.95

i. O0

Zo =0 Zo = 02 Z)=04 Zo=0.6 Zo=08

-1 •550761

.753931

•487556

.355740

.279894

,_18480

.17_)113

.i 4908_

- .125219

.I05571

-•088885

.074272

.061042

•048552

.035981

- .021427

-I .554553

.757913

- .491744

-.358153

.377556

.225419

.IU4364

.154694

-•131236

-.112074

.0'95974

.082005

- .069825

- .058681

•048229

- .037980

- .027128

- .012861

-i .560354

•703967

•498070

- .364775

- .284494

- ._0706

- .192055

- .162702

- .159813

.121196

.105726

- •092588

.0_1209

.071172

- .062158

- .055910

- .046203

.038810

.031461

- .023708

•040574

.052O00

• 116427

.147083

.153788

•147591

.155690

• I_1871

•107899

.09449't

.081874

•069991

.058670

•847608

.036293

•023553

.003488

.036760

.O56OO5

.120639

.1515_i

•158474

• 152553

.140961

.127494

.115927

.i01000

.088949

•077775

.067362

•057545

.048102

.038719

.028856

.017097

.01407_

.030962

.062055

.i@6959

.158132

•165401

.159826

.148615

.13556b

.122468

•110075

.098652

.O88169

.078008

.069837

.061726

.054144

.04_954

.040005

.033093

.025914

.017785

.C43102

.C19820

.001222

.018443

.031133

• 039359

.043678

•044828

.043525

.040351

•055714

.029823

.022640

.011700

.001314

.024278

.000000

.o38639

.015104

.006206

.023724

.036745

.045348

.050099

.051753

•051050

•048611

.044904

.040245

.034810

.028625

.0 _1518

.012911

•090851

.050187

.0 90000

.0_2071

.098241

.0 L3399

.0 _,1276

.014691

.0 _3729

.0 )8965

.0 [,1166

.0 _i088

.0 _9373

.0 _6521

.0 _2897

.0 i8754

• 0 _4264

.0 _9489

.0 ;4485

.0 _9202

.0 _3516

.0 7129

.0'_9265

.0,_3235

.047989

.038552

.029686

.021801

.015216

.010137

•006675

•004870

•004741

.006551

.009901

.015954

.026118

•046596

.201235

.000000

.000000

.042146

.032342

.023063

.014709

.00.7583

.001870

-.002551

-.005087

-.006395

-.006346

-.004988

-.002298

.001894

.008094

.017759

.03673b

.000000

000000

.000000

.034084

.023860

.014122

.005259

-.002436

-.008792

-.013748

-•017557

-•019654

-.020826

-.020989

-.020266

-•018760

-•016556

-.013609

-.009917

-.005263

.000862

.009930

.029077

.000000

.056741

.Ob27Y8

.049248

.046285

.044109

.042954

.04_016

.044708

.048603

.055895

.069648

.i01955

.000000

.000000

.000000

.000000

.000000

.048136

.043526

.039199

.035313

.03_019

.029451

.027736

.027002

.027406

.029180

.0_8910

.049855

.073438

._40095

.000000

.000000

.000000

.000000

.037305

.03_037

.026968

.02_41

•017977

.014274

.011205

.008819

.007146

.006203

.O0600B

•006589

.008004

.010377

.013965

.019329

.027908

.0449_4

.149040

.000000

.000000
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TABLE 17- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ot) - Continued

m = 1.4

XO

3.0

3 .0

3.0

3.0

3.0

3 .0

3 .0

5 . 0

3.0

3.0

3.0

3.0

3.0

3.0

"_.0

3.0

3 .0

3.0

3.0

3.0

3 .0

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

_, .5

3.5

3.5

5 .5

.5

3 ;
3 .5

3.5

3.5

3.5

:o
::o°
4 .0

4.0

4 .0

4 .0

4 ,0

4 .0

4 .0

4 .0

4 .0

4 .0

44-0
4 .0

4 .0

4 .0

4 .0

4 .0

lYi,ol Zo = 0

.00

.05

.10

.15

.20

.25

. 30

. 35

.40

. 45

.50

. 55

.60

.65

.70

.75

._0

.85

.90

.95

1.00

.00

.Oh

.10

.15

.20

.25

. 30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.80

.85

.90

.95

1.00

.00

.05

.i0

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

. Y 5

.80

.t15

.90

.95

1.00

-1

-i

.564583

.768552

.502621

.569500

.289411

._35826

.197375

.168371

.145653

.127324

.11_173

.099392

.(188419

.078849

.070581

.0_2786

.055880

.049515

.043558

.03788_

.568490

.772383

.506781

.373798

.293854

.240424

._02137

.173308

.150779

.152653

.117722

-.105182

-.094472

-.085193

-.077051

-.06982_

-.06"5335

-.057455

-.052071

-.047092

-1.571408

-.775580

-.509862

- . 576965

- .2_7113

- .243778

-.2055_2

-.176870

-.154453

-.156447

-.121644

-.109_40

-.098677

-.089557

-.0_1586

-.074544

-.068263

-.062609

-.057479

-.052786

ZO: 0.2

.026756

-.066415

-.131483

_.162831

-.170286

-.164910

-.155915

-.141099

-.128257

-.116141

-.105009

-.()94d91

-.O8572O

-.(177394

7.()69799

-.O62829

-.056581

-.()50361

-.044677

-.059259

-.033944

.022881

-.070412

-.155608

-.167091

-.174689

-.169464

-.158627

-.145985

-.153326

-.121-40_

-.110490

-.I00604

-.091687

-.083640

-.076557

-.069755

-.065682

_.058116

-.052964

-.048160

-.045645

.019991

-.073380

-.158658

-.170226

-.177913

-.17278_

-.162044

-.149505

-.136957

-.125155

-.114561

-.i0460_

-.095833

-.087939

-.880_20

-.o7437_

-.068521

-.063171

-.058259

-.0537_3

-.04951d

Zo:04

.027469

.003461

-.018368

-.036447

-.050081

-.059355

-.064847

-.067328

-.067558

-.065186

-.06371_

-.060_30

-.056888

-.052_75

-.048_09

-.04476Z

-.040570

-.03634_

-.052058

-.0_7671

-.0_5088

.025326

-.000817

-.022789

-.041019

-.054815

-.064_57

-.069_Di

-.072607

-.073048

-.071905

-.069683

-.066767

-.063425

-.059846

-.056156

-.052437

-.048759

-.045091

-.041505

-.037981

-.054507

.020287

-.005940

-.026000

-.044523

ZO : 0.6

.028734

.018288

.008308

-.000_15

-.008795

-.015458

-.020755

-.024725

-:027465
--.029119

-.0_9854

-.029756

--.029017

-.027725

-.025969

-.025_09

-.0g1281

-.018389

-.015095

-.011290

-.006743

.02_i01

.015494

.00_44

-.005960

-.014151

-.021003

--.026524

-.030734

--.033'139

-.055681

-.056714

-.036989

-.036646

-.035U05

-.034565

-.033'009

-.051200

-.029185

-.026995

-.024648

-.022149

.020797

.010094

-.000156

-,009566

Zo= 08

.030688
.025110

.019705

.014607

.009954

.005775

.00_193

-.000776

-.O03121

-.004849

-.005980

-.006541

-.006559

-.006056

-.005042

-.003506

-.001406

.001_62

.005015

.010038

-0!7705
.0_5266

.019484

.013860

.008529

.003603

-.000829

-.004709

-.008005

-.010711

-.01_841

-.014425

-.015496

-.016105

-.016288

-.016091

.015549

-.014691

-.015540

-.01_i05

-.010383

-.008350

.0_1551

.015654

.009910

.004451

-.058214

-.067760 -

-.073542 -

-.076532

-.076894

-.075878

-.075796 -

,/071027

-.067845

-.064438 -

-.060955

-.057421 -

-.053950 -

-.050553 -

--.04r1_48

-.044043

-.040957

.017U49

.024_39

.030485

.034828

.037975

.040069

.041266

.041719

.041568

.04093b

.039928

.038628

.057104

.035411

.053590

.031670

.029674

-.000611

-.005188

-.009d22

-.01a683

-.015566

-.017888

-.019680

-.020981

-.021859

-.02_301

-.02_414

-.02_22

-.021762

-.021071

-.020176

-.019099

-.017857



6o

XO

5-0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5".0
5.0
5.0
5.0
5.0
5 .0
5.0

]'ABLE _ I- TABULATION OF THE DOWNWASH FUNCTION

lYi,ol Zo = 0

.00
.05
.10
•15
.20
.25
•30
• 35
.40
.45
.50
.55
.60
.65
.70
.75
.80
.85
.90
.9_

t. O0

-1 .5"(5476
.779541
•514118
.381321
• 301572
.248345
.210271

•181667
.159373

.141496

.126828

.114567

.104155

.0_51q4

.0873o2
-.080531

-.074442
-.068995
-.064087

-.059635

_gm =1.4

Zo = 0.2

.015955

.0774"9q

.142_69

.174555

.182323

.1772g_

.166670

.154246

.141dl_

.130142

•119480
.109866

.101237

.I}93497

.006543

.08U274

.074603

.O694"52

.064753

.06044_

.056487

Fw (lYi,ol) -Continued

ZO = 04

.0161!5
;- .00a208
-.03,}367

-.0417_4

- .06 ._792

-.071451
i-.074549

I-.0_L;362
i- .08 L'952
!-.08i071
-.079130

-.074511

i-.07 $487
-.07)247

- .06 _22

-.065597

-.06)329
-.057150

-.05 I081

-.05.131
-.04 _ _04

Zo=0.6

,016371
.005563
.004796
.014520
.022722
.029U36
.035612

.040092

.0435_2

.045627

-.046982

.047603
-.047651

-.047190

-.046386

-.045304

.U440!6
-.042577

-.0_1033

-.03_410
-.037'[n4

Zo =0.8

.0_6742
.010726
.004657
.000732
.005950
.010650

.014834

.018453

-.021503
-.024002
-.025981

-.0Z7482
-.028553

-.029244

-.029603

-.029676
-.029507

-.029132

-.028684
-.027894
-.027084
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XO

.6

.6

.6

.6

.6

.8

•8

.8

.8

.8

.8

• 8

i-0

I .0

& •0

i •0

i •0

i .0

1•0

1 .0

1.2

1 •2

1 .2

1 .2

1 .2

I .2

I .2

1 •2

i .2

1.2

1.4

1.4

1 .4

1 .4

1.4

1 .4

i .4

1 .4

1.4

1.4

1.4

1.6

I .6

1.6

1 .6

i .6

1.6

1 .6

i .6

i .6

1.6

1.6

1.8

1.8

1.8

1.8

1.8

1 .8

1 .8

1.8

1.8

1.8

1-aa1

TABLE Tr.- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Sin = 1.6

lYi_ ol i

.00

.05

.10

.15

•20

•00

•05

.10

.15

•20

•25

•30

.00

.05

•10

.15

.20

•25

. 30

. 35

.00

.05

.10

•15

.20

.25

• 30

•35

•40

. 45

•00

.05

.10

•15

•20

.25

.30

•35

..40

•45

•50

•00

.05

•10

•15

.20

•25

•30

•45

•50

•55

•60

•00

.05

.10

.15

•20

.25

.30

.35

•40

•55

•60

.65

Zo:O

--1.443405

.628276

-•356575

-.159155

-1 •483565

- .677870

.400586

.252451

.150199

•046420

-1 .505601

.704789

.4325o1

.291756

.201945

.135152

.075050

-I .521540

.721702

.451913

.314138

•228569

.I_%8287

.121157

- .079577

•030947

-I .552011

.735316

.464863

• 328697

.245142

.187528

- .144246

- .109188

- .078284

- .046872,

-I .539759

- •741783

- .474149

- .338935

- .256514

- .200293

- .099109

- .075100

- •051798

- .023210

-1 .545722

- .748229

- .481155

- .346552:

- .264816

- .209425

- •16894"4

- .137619

- .071358

- •055052

- .053385

Zo=02

•189665

.130162

•119427

._32165

.000000

• 120258

• 059426

.010039

.019860

.008113

. 121894

.000000

.0895H4

.002667

.I) 54643

.I)70805

.072459

.050372

.I) 09_72

•245664

•071923

•*)17314

.077942

.104172

.105563

•092706

.071_78

.044539

.002480

.000000

• 060307

.030261

.092453

• 120580

.124567

.114717

- .098585

- .079316

- .057726

- .031799

.017331

.052030

- ,039333

- .102432

- . 131_14

- .156658

- .128560

- .114429

-.I362635

- .043278

- .018677

.ooqqoo

.04580_,

- .046071

-.109747

-.139681

- . 145377

- . 138164

-.125105

-.109940

-•094362

- .048207

- .030864

- .004743

ZO = 04

.000000

.O000OO

.O0000u

.000000

.000000

.271781

.346085

.525_70

.000000

.000000

.000000

.000000

. 138014

. 150549

.131427

.14896_

.210_49

.000000

• O00OO0

.000000

.094832

.0781o3

.065081

.05Ui61

.05_7t3

. 073044

.i160[_

.000000

.000000

.000000

.073236

.053303

.036163

.0_3577

.016030

.015068

.0220_9

.037724

.076112

.000000

.000000

.060129

.058683

• 01971

.004_75

-.005019

-.009863

-.009_30

.0_Ii07

.060947

•000000

.O0_,JO0

.051249

.028_56

.009009

- .006N86

-.018280

- .024884

- .027271

- .0_6042

- .021676

.014672

.063270

.000000

Zo = 06

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.oOOuO0

• 000000

.OOuO00

.000000

.648278

.000000

.000000

.000000

.000000

.u00000

.000000

.OOO000

.181187

._Oll04

.241409

.350647

.000000

.OOO000

.000000

.OOOOO0

.O00000

.UOO00[]

.109454

.i0d_33

.II159Z

•ii_375

.15'_440

.1802_5

•575631

.000000

.000000

.000000

.000000

.079641
. U'/4UbJ

.06_'Ibb

.U6'/5bO

.06_b3_

.07344b

.OObhO7

.000000

.000000

.000000

.000000

.063222

.055597

.04_17

.043687

.0397_

.038401

.059b09

.044_45

.055400

.000000

.000000

.OOQO0O

Zo= 08

.UO0000

.000000

.000000

.000000

.OOQOO0
.000000

.000000

.000000

.UO0000

.OOO000

.OOO000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

,000000

.000000

.000000

.OOOOOO

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.UO0000

.286018

.3_63bi

1.019309

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.135890

.146148

.163043

.!91660

.2b_98b

.798_tJ

.000000

.000000

.000000

.000000

.000000

•090887

.091686

.094086

.09_W42

.I07734

.12_b75

.155_U0

.24_897

.000000

.000000

.000000

.000000
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TABLE E,- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

_Sm -- 1,6

Xo

2.0
2.0

2.0
2 .0
2,0

2 .0
_.0

2.0
2 .0

e.O

.0

_.0
2 .0
2.0
2.2

2 .2
2 .2

2 ._.

_.2

2.2
2.2

2.2

2 .2
2.2
2.2

2.6

2.6
2 .6

2 .6
2 .6
d..6

2 .6
2.e,

2 .6
2 .e,

2 .6
2 .6
_, .6

2.6
2.6

2 .6
2 .6
3.0

3.0
3.0

3.0

3 .0

3 .0
3 .0
3.0

3.0

3 .0

] .0
3 .0
3.0

3 .0
$.0

• .0
3.0

3 0

0

3 .0

lYi,ot

.00
.05 -i
.I0
.15 -
.20
.25
. 30
. 35 -
.40
.45
.50
.65
.70
.75
.00
• 05 -I
.I0

.15

.20 -

.Z5 -

. 30
•35

.40

.45

.50
.55

,60

,00

.05 -1
•i0

. 15

.20

.25
. 30

. 35

.40
•45

.50

,55

.60

.65

.70

.75

.80

.00

.05 -I

.10

.15

.20

.25

. 50

.55

.40

.45

.50

.55

.60

.65

.70

.75

•80

.85

.90

•95

1.00

ZO= 0

.550454

•755501
.486581

,552594

.271148

.216295

.176442

•145868

• i 21367

.100972

. 052600

.037515

.018568

.554501

.757505

.490945

.357056

.276159

.221656

.182223

•152136

.12821C

.108515

.0917O3

,077166

.5#,0174

.765509

.497505

• 36400[
.285505

. 2_9485

.190566

.161057

.i-_7789

.118855

.103054
.089501

•077671

.067107

.057460

.048418

.564448
.768077

.502200

. 3_892_

.2U8681
.234930

.196303

.167113

.144107

.125655

.110275

.097245

.085999

.076125

.0_7315

.059328

•051966
.045051
.038408
.031831

Zo=0.2

.040947

- .0512_7

-.I15353
-.1456_F,

- ,151907

- .145252

- , 132h_44
- . i18454

- .i05U29

- .<)89657

- .076099
- .()36491

- .020194

.<)50367

.03703B

- .055451

-.119795

- .15036U
- . 1569_i

-.150714

- .158754
-. 124d39

- .Ii0795

- .()97326
- . 084645

- .072719

- •061379
.031129

- . 061t_6

-.126401

-.157364

- .164411
-.158h00

-.147137

-.133820
-. i_043_

-.107719

- . 0950_
- .085073

- .075067

- . 065779
- .057054

- .048715

- .040546

.0268o4

-.066165
-.131087

- .16957S

- . 164055
-.152061

- . 139_61

- . 126_21

-.I14464
-.103154

- .092770

- .083329
- . 074705

- .066777

- .05942_

- .052541

- .046001
- . 039680
- .0334_3
-.027004

Zo=(,4

.044792

.021974

.001433
-.015_39

-.0_7321

.034_65
-.038403
-.038637
-.036_29
- .031_68

-.02b186
.013#44

. 1 _2532

.000)00
.039_62

-.004 ,_37
_.021 _45

-.035 ;21

-.04_ )33

-.046 ,_37
-.047 ,_72

-.045 _b6

-.042 )72
-.037 _33

-.031 159
- . 024r;37

• 032 '89

.009 89
-.01_,'09

- .0_9_ _9
-.042t 72

- .051' 17

-.056, 38
-.058, 95

-.058( 39
- .055_ 03

-.052_ 76
- .048, 07

-.043_ 24

-.038 51
-.032t 13

-.026121

-.019_ 88

.027_25

.004C80
-.017_ 80

-.035z83

- .048_31
- .058C0U
- i 063 _ 92

-.065_5_

-.065t44
- .063_14

-.061167

-.057671
- .053688

- . 049 _90

- .044_84

-.040Z22
-.035414

- .030421
-.025143
-.019367
-.01_604

ZO = 06

.052763

.044108

.036114

.029220

.023778

.020064

.018243

.018533

.021215

.026_0_

.037168

.000000

.000o00

.000000

.045478
.036219

.02753_

.019845

.013450

.008585

.00534_

.003769

.00_089

.0,05763
,009591

.015917

.0_6246
-035918

.026006

.016600

.008094

.000785

.005148

.009640

.01_711

.01444_

.014940

.01431_

.012636

.009940

.006162

.00106_

.005973

.016800

.D29861

.019618

.0098b3

.000966

.0067U3

.013192

.018214

.0218_6

.024304

.025602

.025922

.025400

.024153

.02_271

.019812

.016791

.015163

.008788

.0033_4

.004.108

.016642

Z 0 = 08

.0_9007

.0o6789

.065674

.064782
,065715

.068634

.074481

.085152

.i05474

.15_123

.000000

.000000

.000000

.000000

.056032
.05_445

.049_7_

.046735

.045020

.044367

.045054

.047471

.05_7_

.060806
•076471

:iI_75b

.000000
.041256
.056468
.031923

.027769

.024142

.021153

.018899

.017457

.016901

.017317

.018851

.021663

.026239

.033495

.045956

.074_62

.000000
.032989

.027691

.02_b04

.01780_

.013476

.009690

.006516

.003_;7

.00_153

.000991

.OOObOU

.0OO7O4

.001588

.005199

.005624

.009045

.013855

.020967

.035120

.066017

.000000
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TABLE K TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

_m =1.6

XO

3 .5

3.5

3,5

3.5

3,5

3.5

3,5

3°5

3.5

3.5

3.5

3.5

3 .5

3.5

3.5

3.5

3°5

4.0

4 ,0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 ,0

4 .0

5.0

5 .0

5°0

5 .0

5 .0

5 .0

5°0

5 ,0

5.0

5.0

5.0

5 .0

5,0

5.0

5.0

5.0

5°0

5 °0

5.0

5 .0

5 °0

lYi,ol

.00

.05

.I0

.15

.20

.25

. 30

. 35

.40

.45

.,50

.fi5

.60

.65

. 70

.75

.80

._0

.9.5
1.00

.00

.05

.10

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

;75

.80

._5

.90

.95

1.00

.OO

.05

.10

.15

._0

._5

. ]0

.35

.40

° 45

.50

. 55

.60

.65

.70

.75

.80

.B5

°90

.95

1.o0

Zo = 0 Zo = 0.2 Zo= 0.4 Zo = 06 Zo= 0.8

-1.568391

-.772182

.506475

-.373383

-.293326

-.23977U

-.201368

-.17Z411

-.149747

-.131479

-.116398

-.103697

-.092816

-.083353

-.075011

-.067564

-.060837

-.054689

-.04900_

-,043675

-1.571333

-.775227

-.509629

-.376650

-.296713

-.243200

- 205013

.176197

.153685

.135574

.120664

.108148

.097466

.088221

.080117

.072954

-.066501
.060685

.055375

-.050486

i-1.575428

.779443

-/515971

-.38112g

-.301320

--.248039

-.209910

-.181248

-.158896

-.140958

-.126228

-.115902

-.103423

-,0943Q_

-.086518
-.079581

-.073414

-.067885

-.062890

-.058547

.022949

.070242

.135333

._66706

.174191

.168_49

.157_90

.145119

.132327

.120267

.109200

.099156

.090071

.081_43

.074564

.067530

.061244

.055419

.049977

.044_4_

.039943

.020036

.073257

.138456

.169941

.177544

.172526

.16149_

.148865

.1362_0

.124317

.115417

.i0355_

.()94661

.086_44

.079395

.07_14

.066_09

.061300

.I)56_ib

.051491

.047075

.015988

.077425

.142747

.174361

.182098

.177019

.166336

.153855

.141569

.129_33

.I18Q09

.I09_31

.100536

.I) 927_8

.085702

.079360

.07361_

.068_80

.{}63596

.05920_

.055147

.025607

-.000422

-.0_2277

-.040386

-.O54053

-.063365

-.068901

-.071433

-.0717_i

-.070415

-.068023

-.064924

-.061385

:.057593

-.053670

-.04_695

-.045713

-.041744

-.037790

-.033837

-.0_98b0

.020473

-.003_70

-.0_5644

-.045878

-.057677

-.067128

-.07_dll

-.075499

-.075953

.074826

.07_626

.069754

.062877

.059_27

.055556

.051914

.048534

.0448_9

-.04140_

-.038050

.016209

-.O0_U6g

-.050169

-.048542

-.062485

-.072087

-.07YW27

-.080780

-.081409

-.080464

-.07H457

-.075770

-.072675

-.069363

-.065961

-.062557

-.059_05

-.055940

-.052779

-.04973Z

-.046805

.o24779
.014306

.004295

-.004864

-.012883

-.019596

-,024949

-.02898_

-.031798

-.033558

-.034354

-.034595

-.033797

-.03267b

-.031195

-.0_9219

-.027012

-.024536

-.021800

-.018789

-.015a51

.021_39

.01'0631

.000479

.008829

-.017007

-.025887

-.0_9419

.033643

.036665

.038627

.039685

.839990

.039683

.U38_84

.0376_6

.036_01

.0344_0

.032540

.030460

.0282bi

.025925

.016590

.005038

.004465

.013930

-.0_2271

-.029384

-.03503e

-.039450

-.04267E

-.044_46

-.0461_9

-.046675

-.046_1_5

-.046102

-.04521_

-.044040

-.04_6b_

-.0411_i

-.03947_

-.057745

-.835W64

.0_g596

.02098_

.015537

.010391

.005662

.001457

.009221

.005_80

-.007751

-.009h85

-.010867

-.011609

-.011848

°.011619

-.010951

-.009864

-.008364

-.006434

-004026

-.001034

.00_756

.022596

.016613

.010987

.005650

.000717

-.003726

-.007620

-.010933

-.013661

-.015837

-.017433

-.018546

-.019_01

-.019444

.019319

-.018864

._18115

-.017098

-.0158_4

-.01433_

.Oldb93

.017149

.011196

.005391

.000132

.005_62

.009911

.0140_3

.017567

-.020540

-.02_958

-.024853

-.02_g67

-.02'?Z47

-.027_42

-.028101

-.028069

-.027788

-.02'?295

-.026622

-.025797

-.024843
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TABLE Tr- TABULATION OF THE DOWNWASHFUNCTION Fw (lYi,ol) - Continued

_m = 1,8

XO

.6

,6

,,6

6

.6

.8

.8

.8

.8

.8

.8

l•O

1 .0

1 .0

&.O

1.0

1 .0

1 .0

1 .0

1.2

1 .2

l •_

1 .2

1 .2

l .2

1,4

1 .4

t .4

1 .4

$ .4

1_ . 4

1 .4

1 •4

1 ,4

1 .4

1.6

1 •6

1 .6

1 .6

1 .6

1 .6

1 .o

1 .6

1 .6

1 •6

1 •6

1.8

1 .8

1 .A

1 ,8

1 ,8

1 .8

1_8

$ .8

1 .8

1•8

X.8

$ .8

lYi,ol

.00

.05

.i0

•15

• 20

.00

.05

. i0

.15

.20

.25

.00

.05

.lO

.15

.20

.25

. 30

.35

.00

.05

,10

.15

._0

•_5

. 30

• ii5

. 40

.00

.05

.10

.1.5

. 20

,25

. 30

•40

. 45

.00

•05

•10

.15

.20

.25

• "SO

. 35

•40

•45

•50

.55

.00

.05

.10

.15

.20

.30

.5.5

. 40

•45

.50

. 55

•60

Zo: 0 Zo : 0.2 Zo = 0.4 Zo: 0.6

-I .43925b

- .618683

-.318310

- .115623

-I .481296

- .672889

- . 3_920o8

-.258732

- ,125825

-1•505172

.701727

•427584

. 284_60

•190986

-.118152

.036376

-1 •520557

.719628

.448592

-I

• 220722

.182857

.222224

.000000

.000000

• 129520

.054116

.012279

•015467

.078691

.000000
•093691

•(;09445

-.(;45032

.063179

.(152806

.019187

.067100

.000000

.074129

.(;13676

.(;72650

.096890

• OOf;O00

•00)000

.00 )000

• 00 )000

• 00 )000

. 51 "_646

.98)866

• 00 )000

.00 ;000

.00 )000

.00.}000

• 178724

.18 _5_90

. 21_4[_8

.30_986

.00,;000

.00 iO00

.00,1000

•00_000

. 11,1361

.09_;_71

.09 428

.09 ;617

.0000"00

•000000

•000000

.000000

.000000

-000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.345764

•481184

I•80A401

.000000
.309342

.221951

.15915b

.i08114

,057812

.531_o4

.731816

.46_4_4

.325337

•240620

•181575

.156419

,098_16

•095745

.079550

.052761

.012175

.000000

.061637

.027987

•{)89125

.I16044

.i185_9

•106974

•(188485

•065722

.05774_

.ii

.16

.00

.00

.00

.08

.06

.04

.03

.05

.04

.06

.Ii

.00

112 •000000

p509 .000000

I_000 •000000

11000 .000000

I_000 .000000

:I09 .1b1771

;$51 .162988

_d_6 .183886

"574 .226286

'143 .344486

209 .000000

805 .000000

U65 .000000

I 000 • 000000

•061700

-1•539_12

.740648

.472372

-.356444

.253214

-..196049

-.153418

-.119566

-.0_0_25

-.062912

-•031637

-l.545292

_.747340

-.47_752

-.344609

-.26_294

-.206_28

-.i_4964

-.132703

-.106105

-•082945

-.061343

-.058541

.(1091_9

.052896

.o377_3

-.10015b

.128b17

"-•132629

-.123440

-.I07984

-.089774

-.o70052

.048_22

-•020643

.000000

.046405

-.()44967

-.i080u6

-.137333

-.142467

-.134506

-.120581

-.i04382

-•[)87511

-.O70399

-•052640

-.032515

_.000767

.00( 000

• 06, 760

• 04. 578

• OZ' 058

• 01 _30

• 00_ 140

.00. 012

• 00" 733

.01_ 18(4

.03_ 346

.091 758

.00( 000

.00( 0(;0

.05. 236

.03; '/75

.01_ 7. bl

-.00"- 194

-.01; 267

-.01_ 409

-.01( 967

-.011318

-.00_ 461

• 00" 727

.031 578

_12_ 170

.00( 000

.000000

.098408

.096819

.097704

.I02593

.i14124

.138477

•199302

.000000

.000000

.000000

.000000

.000000

.073574

.067924

.063491

.060952

.061064

.064842

•074075

.093158

.139127

.000000

.000000

.000000

.000000

Zo=08

.O00000

.000000

.000000

.000000

.000000

.000000
.000000

.OOO000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.00000o

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

• 000000

.000000

.0"00000

.259323

.324720

.494933

.000000

-000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.132159

.14_147

.157754

.184000

.235730

.40_901

.000000

.000000

.000000

.000000

.000000

.000000

.000000
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XO

2.0

2 .0

2 .0

2.0

2.0

2.0

2 .0

2.0

2 .0

2.0

2.0

2 .0

2 .0

2 .0

2 .0

2.2

2 .2

2.2

2.2

2 .2

2.2

2 .2

2 .2

2.2

2 .2

2 .2

2.2

2.2

2.2

2.2

2.2

2.6

2 .6

2.6

2 .6

2.6

2.6

2.6

2.6

2.6

2 .6

2 .6

2 .6

2 .6

2.6

2.6

2 .6

2.6

2.6

2 .6

3.0

3.0

3.0

3.0

3.0

3.0

3 .0

3 .0

3.0

3.0

3 .0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

°

TABLE _ i - TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Bm -- 1.8

lYi,ol

.00

.05

.10

.15

.20

.25

.30

. 35

.40

.45

.50

.55

.60

.65

.70

.00

.05

.10

.15

.20

.25

.30

. 35

.40

.45

.50

.55

.60

.65

.70

.75

.00

.05

.:tO

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.80

.85

.90

.00

.05

.10

. 15

.20

.25

.30

. 35

.40

. 45

.50

. 55

.60

.65

.70

.75

.80

.85

.90

.95

O0

Zo -- 0 Zo = 02

-1.550107

.752586

.485473

.350864

.269155

.213792

.175364

.142130

.116848

.095493

.076645

.059076

.041227

.018189

-1.554015

.756808

.490038

.35580U

.27452]

-.219640

-.179765

-.149183

-.124692

-.104355

-.086812

-.071168

-.056576

-.042056

-.025530

-1.559970

-.763182

-.496865

-.563135

-.282]79

-.228003

-.188887

-.159067

-.135457

-.116144

-.099895

-.085869

-._73456

-.062180

- .051620

-.041319

- .050588

- .017526

1.564295

.767766

.501724

.568279

.287851

.233909

.195080

.165675

.142528

.123737

.108084

.094753

.085170

.072914

.065662

.055149

.047138

.059384

.051570

.025125

.041376

.050461

-.114104

_.143916

.149704

.142501

.129475

.114378

.098918

.085726

.068854

.055944

_.038056

.018133

.000000

.037357

.05481Z

.i18818

.149050

.155264

.148565

.156120

-.121705

-.107070

-.092911

-.079402

-.066434

-.053702

-.040611

-.025740

-.001658

.031320

-.061285

-.125758

-.156477

-.163267

-.157182

-.145424

_.151788

-.118051

-.I04952

-.O92726

-.081373

-.070785

-.060705

-.051179

-.041648

-.031708

-.020193

-.000166

.026988

.065880

-.130633

.161652

-.168764

.165027

.151649

.138430

.125157

.i12578

.i00945

.090280

.080505

.071502

.063140

.055280

.047773

-,.040447

.033066

.025228

.015021

Zo= 04

.046846

.024618

.004722

.011237

.022516

.029139

.031590

.030500

.026403

.019541

.009594

.005193

033550

.000000

.000000

.041541

.018614

-.001838

-.018426

-.030430

-.037_04

-.041381

-.041575

-.039147

-.034611

- .028_36

-.019953

-.009052

.007218

.049136

.000000
.0]3656

.01031'5

-.010788

-.028094

-.040_00

-.049281

-.053804

-.055223

-.054275

-.051580

-.047603

-.042658

-.036_15

-.030397

-.022_27

-.013934

-.001601

.025_75

.000000

.028458

.004805

-.016652

-.034343

-.047566

-.056406

-.061435

-.063421

-.063117

.061163

.058056

.054158

.049715

.044884

.039740

.03@293

.028471

.0_2076

.014641

.004812

.015375

Zo=06

.059211

.051723

.045061

.039716

.036132

.034714

.035911

.040400

.049579

.067267

.110207

.000000

.000000

.000000

.000000

.049819

.041332

.033507

.026778

.021500

.017951

.016262

.016666

.019399

.024901

.054746

.052643

.100108

.000000

.000000

.000000

058204

.028705

.019745

.011719

.004038

-.O00411

-.004245

-.006564

-.007417

-.006865

-.004935

-.001577

.003434

.010709

.021976

.044117

.000000

.000000

.000000

.031330

.021240

.011754

.005148

-.004279

-.010552

-.015011

.01828]

.020259

.021060

.020813

.019633

.017602

.014759

.01107]

.006396

.000343

.008088

.022367

.079655

.000000

Zo= 0.8

.089362

.090639

.093495

.098738

.107719

.123140

.151993

.223865

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.067980

.066192

.065137

.065139

.066606

.070116

.076606

.087922

.i08695

.156861

1.182862

.000000

.000000

.000000

.000000

.000000

.046653

.042593

.038852

035599

.03_94

.031190

.030337

.030599

.03_191

.035446

.040971

.050059

.066108

.104570

.000000

.000000

.000000

.000000

.000000

.035966

.031060

.026374

.022051

.018219

.014981

.012419

.010590

.009539

.009305

.009934

.011504

.014154

.018159

.024092

.033323

.050191

.i05_32

.000000

.000000

.000000
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TABLE ]7- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

_Sm-- 18

XO

3.5

3•5

3 •5

3 .5

3 .5

5.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3•5

3.5

3•5

3.5

3.5

3.5

4.0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 0

4 .0

4 0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

5.0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 •0

5 .0

5.0

5 .0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

lYi,OI

.00

.05 -1

.10

.15

• 20 -

.25 -

.30

.35 -

. 40

. 4.5

. 50

.55

.60

.65

.70

.75

•80

. H5

.90

• 95

i•00

.00

.05 -I

•i0

•15

.20

.25

• 50

.35

.40

•45

.50

•55

• 66 °
•70

.75

•H0

. H5

•90

•95

i. O0

.00

.05 -i

.10

.15

.20

.25

. 30

.35

. 40

•45

. 50

.55

.60

.65

.70

•75

.80

. 85

.90

.95

i•00

ZO: 0

• 508279

•771954

.506128

• 372912

.292726

.239044

•200493

.171389

.148569

.130135

.114878

.101988

.090903

.081217

.072650

.064911

•057876

.051575

•045273

.039446

,571247

.775054

•509565

. 3762Q3

.296259

.24N737

•204356

.175432

• 152805

.I 34578

.119544

.106896

•096076

.086682

.078420

.071065

.0o4445

.058424

.052889

.047746

.575373

.779333

,513803

• 5808Q6

.501034

.247692

.209499

.180772

.158353

.140345

.125544

.115143

.102586

.093475

.085517

.078492

.072251

.066604

.061506

.056852

Zo:02

023026

- .(170047

- .135018

- . 166266

- . 173621

-.168144

-•157045

-.144124

-•131175

-.118951

-.107708

- .097476

- .088188

- .079740

- . [)72020

.(164919

.[)58335

.052170

• [146352

• (140727

.055249

.020088

.073117

• 138225

• 169617

.177125

.171804

.16087_

.148152

.135374

.123354

- .I12 530

- . 102356

- ,093307

-.085143

- .07773U

- . 070Q89

-.06480_

- .059094

- .055790

- .[)48822

- .044129

•016014

- .077345

- . 142608

- •174164

-.181840

- •176700

-.165954

- .155409

- . 140856

-. 129051

.118256

. I08504

.099732

.091845

.084756

.[)78306

.072467

- .067159

• 062255

.o57751

.053581

Zo = 04

.023934

.C00037

.C21679

.C39645

.053163

.062318

,067689

,070047

.070151

.068648

.066045

.062717

.058_30

.054865

.050_3_

.046519

. 041943

.037514

.033007

• 02:8 'i66

.023480

• 020688

• 003358

.025230

.045361

.057052

•066391

.071968

.0745_4

.074852

.073591

.071250

.068_09

.064738

.061023

.057189

.053318

.049459

.045638

.041863

.038131

.034427

.016517

.007895

.029941

.048_51

.062131

.071667

.0/'7440

.030223

.030780

.079760

•077677

.074910

.0 /1731

.058332

.054839

.0 51340

.05'/887

.054515

.051241

.0_80'15

.0 _5016

Zo: 06

.025587
.015279

.005440

.003538

.011569

.017882

.023022

.026828

.029401

.030878

,031408

.031135

.030187

•028671

.026671

,024242

-.021410

-.018167

-.014452

-.0101_0

-•004845

-02.1758

.011266

.001233

-.007_52

-.016001

-.022747

-.028138

-.032214

-.035081

-.036878

-.037760

-.037_78

- .037368

- •036350

- .034923

-.033164

-.051155

-.028D77

.026417

.023763

.020_07

.016844

•006157

.004077

.013473

.021743

.028722

.0343$8

.038693

.041834

.0459_4

.045119

.045573

.0454_7

.044804

-.043808

-.042525

-.041025

-.039362

-.037578

-.035706

-•033769

Z0 =0.8

.028252

.022861

.017649

.012752

.O08287

.004345

.000990

-.001740

-.003831

-.005288

-.006128

.006571

-_006059

.005144

.003682

.001622

.001118

.004702

.009481

.016258

.027382

.023423

.017785

.01_309

.00_'130

.00_361

-.00190B

-.005618

-.008737

-.011258

-.013193

-.014569

-,015423

-.015795

".015725

-.015_50

-.014402

-.013202

-.011660

-.009770

-.007b05

-.004797

.017631

.011754

.006028

.000585

.004461

•009024

.013046

.016497

.019374

.021691

-.023481

-.024784

-.025648

-.026120

-.026249

-.026079

-.025649

-.024997

-.024152

-.023140

-.021980
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TABLE E.- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

_m =2.0

1

XO

.6

.6
.6
.6
.8
.8
.8
.8
.8
.8

1.0
1 .0
1 .0
1.0
1 .0
1 .0
1 .0
1.2

1 .2

1 .2
i .2
1.2
i .2
i;4
I .4
1 .4
1.4
1 .4
1 .4
1.4
1 .4
1 ,4
i .4
1.6
1 .6
1 .6
1.6
1 .6
i .6
1 .6
1.6
[ .6
1.6
1 .6

1.8
1.8
1 .8
1.8
1.8
i .8
Z .8
i .8
1.8
1.8
1 .8
1 .8
2.0
2.0
2.0
_.0
2.0

.0
2.0
2.0
2 .0
2.0
2 .0
2.0
2.0
2.0

lYi,ol

.00
.05
. i0

.15

.00

.05

.I0

.15

.20

.25

.00

.05

.i0

.15

.20

.25

.30

.00
.05

. iO

.15

. 20

.25

. 30

. 35

.00

.05

.i0

.15

.20

.25

.30

. 55

.40

.45

.00

.05

.I0

.15

.20

.25

. 30

. 35

.40

.45

.50

.00

.05

. I0

.15

. 20

.25

.30

. 55

.40

.45

.50

.55

.00

.05

.i0

.15

.20

.25

. 30

. 35

. 40

. 45
.50

,55

.60

.65

Zo: 0

-I .434603

- .607783

- .296568

-i .478755

- .667277
- .38238U

- .222426

- .091167

-1.505572

- .698289

.421919
- .275664

.177941

- .095640

-i .519457
.717302

.444852

.305891

.214269

.148284

.091559

-I .550492
-.730157

-.459831
- .521542

-.2 35462

- .174683

- .127100
- .085262

- .058417

-I .538601
- .739379

.470378

- .355639
- .249474

- .191194

- .147164
-.111213

-,079123

- .045584

-I..544811
- .746346
-.478201

-.342447

.259447

.202594

.160398

.126983

.098956

.075447

.047724

-I .549719
.751796

.484233

.349145

.266911

- .210960

- .169859
- .137832

-.11a58o
- .088970
- .068544

- .047820

- .022282

ZO : 0.2

.266911

.268448

.444_52

.000000

.141366

.073568

.045195

.o69566

.260157

.000000

.098666
.OIYbS_

- .032882

- .045415

.025577

.032476

.000000

.076732

.009315

.066225

.087911

.083343

.061725

.024801

.063449

.063182

.025312
-.085175

-.ii0609

-.111156

-.097385
-.075555

-.047015

-.003868

.000000

.053893
-.036003

-.097492

-.12487)
-.127845

-.117289

-.100105

-.079524
-.0560W6

-.026752

.048484
.047087

-.043694

.i06182

-.134715

.139060

.130190

.115186

.097646

.079001

.059284

.0368Q5

.003068
.041805

.049514

.112665

.141946

.147149

.139291

.125518

.109541

-.093006

=.076427

-.059611
-.041564

-.019752

.000000

Zo = 0.4 Zo =0.6 Zo =0.8

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.OOOO00

.255056

.434_25

.000000

.000000

.000000

.000000

.000000

.O0000O

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

,000000

.000000

.000000

.000000

.000000

.000000

.135455

.129416

.134224

.156595

.222426

.975175

.000000

.000000

.091727
.077227

.066783
.063023 1

.068824

.089742

.148590

.000000

.000000

.000000

.070683

.052251

.036784

.026161

.021597

.023967

.034783

.059266

.130079

.000000

.000000

.957935

.037569

.019785

.006270

-.002086
-.005081

-.002785
.005022
.019930

.049349

.201716

.000000

.049333

.027859

.008795

.006232

.016441

.021801

-.022706

.019630

.012789

.001690

.016238

.055355

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.00.0000

.000000

.000000

.00000'0

.245789
.297239
.408638

.082788

.000000

.000000

.000000

.000000

.000000

.000000

.130065

.136_28

.149511

.173281

.222602

.380769

.000000

.000000

.000000

.'000000

.000000

.088970
.086708

.086487

.089483

.097462

.113869
.148284
.253523

.000000

.00000_

.000000

.000000

.068131
.062448
.057897

.055103

.054734

.o5#6o5

.065014

.079750

.110582

.214887

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.236869

.286080

.384b16

.796370

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.127528

.137307
.151970

.175367

.217462

.320128

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
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TABLE _ I- TABULATION OF THE DOWNWASk FUNCTION Fw (lYi,ol) - Continued

,Sin =2.0

Xo

2.2

2.2

2 .2

2 .2

2.2

_.6.6
2 .6

2 .6

2 .6

2.6

2.6

2 .6

2.6

2.6

2 .6

2 .6

2 .6

2.6

2 .6

2 .6

5.0

', • 0

3.0

5.0

3 .0

_.0

3.0

3.0

3.0

.0

3 .0

.0

5.0

_.0

• .0

t.0

3.0

3.0

3.0

_.0

lYi,ol

.00

.05

,10

,15

.20

. 25

, 30

. 35

.40

.45

. 50

,55

.60

,65

.70

.00

.05

. 10

-15

.20

.25

° 30

.'55

.40

.45

.50

.55

.60

.65

,70

.75

.80

.85

.00

.05

.10

.15

.20

.25

. 30

.35

. 40

.45

.50

.55

.60

.65

.70

.75

.80

.85

.90

.95

-I

-1

-1

Zo = 0

.553605

.756150

.489025

.354408

.272706

.217564

.176978

.145812

.120659

.099455

.080882

.0_,5801

.046973

.027827

.559742

.762716

.496148

.562144

.281116

.226526

.186903

.156815

.152805

• 115058

.096266

.081618

.068439

.056164

.044_89

.051549

.014955

.564124

.7e, 7417

.501191

.3_7553

.286921

• 2 32763

.193705

.1#',4053

.140640

_121557

.105581

.091888

.0798oi

•069150

.0591314

.050066

.041076

.051880

.021403

ZO =0.2

,037720

- ,O54083

- .i17b_9

"-. 147495

-.153275

-.146079

- .1330U0

-.11805o

- . i02(_66

- .087t_21

- .()72_93

- .058514

- .043500

- .026128

.005100

.031535

- .060d17

-.125026

-.155467

-.161960

- .15555_

- .145456

-,129445

.i15;J92

- . 101725

- .088957

- . 076068

•065601

- .054610

- .043618

- .031935

- .017656

.046796

.027126

- .065557

.130119

- . 160958

- . 1671_39

-.161880

.150266

. 136795

-.123249

• 110577

.098412

- .o87380

.077189

- .067705

.058764

.050189

.041751

- .03310b

.023585

- .010886

Zo= 0.4

.043105

.0_3931

.00L078

-.014851

- .025120

-.03_756

- .035_b7

-.03_274

-.03.) 'J76

- .0Z3884

-.014676

-.001661

.019778

.107703

-00}000

.054626

.01t_42

-.00;102

- .02_025

-.03 }417

-.047. _46

- 05 )367

-.05 _223

-.04 ;_31

-.04 ;179

-.04L288

- .03 )191

--02 '_913

-.01 I163

-.00 '_42

.001547

.i0 '455

.00 iO00

.02 I073

• 00 i650

-.01 i568

-.03 _005

-.04 i_59

- .05511

- .05,,232

- .061 881

-.06I 207

- .05"_42

-.05. 270

-.04f 837

-.04. 763

-.03! 164

-.03. 049

-.0;6# 896

-.011 554

-.OOi 877

.00( 404

.00( 000

Zo=06

.055553

.048182

.041617

.036543

.032787

.031529

.032564

.036463

.044682

.059779

.09151b

.260920

.000000

.000000

.000000

.041061

.032113

.023749

.016381

.010531

.005809

.00'2930

.001758

.002257

.004552

.008813

.015554

.026124

.044_23

.101882

.000000

.000000

.000000

.032889

.023234

.014093

.005863

-.001158

-.006790

-.010961

-.013689

-.015048

-.015138

-.014050

-.011848

-.008526

-.003965

.0021_2

.010825

.024785

.060923

.000000

.000000

Zo=08

.087354

.089052

.09_502

.097871

.I07008

.12_i05

.148949

.208644

.661147

.000000

.000000

,000000

.000000

.000000

.000000

.054_35

.051318

.0488'69

.047100

.046240

.046544

.048329

.05_054

.058495

.069223

,088274

.131503

.000000

.000000

.000000

.000000

.000000

.000000

,059862

.035514

.031435

.027778

.024685

.02_279

.020_69

.019951

.020230

.021636

.024371

.028794

.035624

.046546

.066767

.150057

.000000

.000000

.000000

.000000
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TABLE rr- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

/_m : 2.0

XO

3.5

3 .5

3.5

3.5

;a s
3.5

3.5

3.5

3.5

3.5

3.5

3.5

,3.5

3.5

3.5

3.5

3.5

3 .5

3.5

3.5

4-0
4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

5-0

5 .0

5 .0

5 .0

5 .0

5.0

5.0

5.0

5.0

5 .0

5.0

5.0

5.0

5,0

5.0

5 .0

5 .0

5.0

5.0

5.0

5.0

lYi,Ol Zo = 0

.00

.05

.10

.15

to
. 30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.80

._5

.90

.95

1.00

.00

.05

.10

.15

.20

.25

. 30

. 35

.40

.45

.50

.55

.60

.65

.70

.75

. UO

.85

.90

.95

1.00

.00

.05

.10

.15

.20

.25

.50

, 35

. 40

.45

• 50

.55

.60

.65

.70

.75

.80

.85

.90

.95

1.00

-1.568154

-.771700

-.505740

-.372385

-.292055

-.238221

-.199511

-.170259

-.147241

-.128617

-.115155

-.100043

-.088715

-.078761

-.069873

-.061811

-.054376

- .047397

- .040704

.034105

-1.571151

.774859

.509070

.375893

.295751

-;242116

.205619

.174572

.151817

.13fl455

.118279

.105480

-.094497

-.084929

-,076478

-.068916

-.062068

-.055790

-.049964

-.044485

-1.575312

-.'779209

-.515616

-°380643

-.300714

-.247303

-.209039

-.180239

-.157744

-.159658

-.124775

.112289

-.101644

.092440

.084384

.077256

.070886

.065143

.059920

.055135

ZO:02

.023113

.069d29

.13466_

.165769

.172976

.167345

.156083

.142994

.129865

.117449

.106000

.095546

.086016

.077301

.069284

.061846

.054e72

.048248

.041850

.035530

.029082

.020146

.072959

.137964

.169251

.176647

.171216

.160166

.147303

.134416

.122261

.111004

.i00w49

.091759

.083422

,075830

.068877

.(162467

.056509

.050924

.045654

.040562

.016044

.077251

.142452

.173948

.181551

.176342

.165525

.152006

.140277

.1283q5

.117518

.107682

.098823

.090843

.083637

.077106

.071159

.(165717

.060710

.056078

.051768

z o: 04 Zo : 06 Zo: 0.8

.024307

.000566

- .0_0989

-.038787

-.052128

-.061099

-.066275

-.068425

-.068506

-.066564

-.065702

-.060090

-.055987

-.051567

-.046_35

-.042145

-.037206

-.032079

.0_6667

.020770

.013_41

.020933

.003000

.024757

.042767

.056333

.065542

.070W73

-.073397

.073575

-.072155

-.069646

-.066424

-.062759

-.058834

-.054770

-.050646

-.046503

-.042360

-.038_15

-.034043

-.0_9806

.016439

-.007706

-,029682

-.047921

-.061727

-.071188

-.076883

-.079586

-.080060

-.078954

-.076781

-.075_21

-.070645

-.067142

.063542

.059_28

.056354

.05285_

.049439

.046122

-.042B99

.026544

.01643_

.006812

-.001_44

-.009558

-.015799

-.020671

-.u24187

-.026445

-.027577

-.0277_4

-.027021

-.025582

-.023496

-.020816

-.017553

-.013657

.008978

.003161

.004681

.017549

.022565

.012010

.002121

.006914

.014807

.021390

.026609

.030503

.033176

.034766

.055426

-.055502

-.034529

-.033221

-.031469

-.029544

-.026893

-.024141

-.021087

-.017697

".015885

.017135

.p06520

-.003629

-.012943

-.021129

-.028021

-.053567

-.037g09

-.040853

-.042842

-.043932

.044275

.044013

.043266

.042140

.040718

.059068

.037244

.035285

.033222

-.031.074

.030315

.025_21

.020322

.015760

.011653

.008100

.005169

.002906

.001334

.000464

.000Z97

.000840

.002112

.004167

..007113

.011177

.016829

.025171

.039544

.080181

.000000

.024667

.019213

.015950

.008953

.004397

.000354

.003116

.005978

.008221

.009854

.010900

.011589

.011353

.010821

.009815

-.008343

-.006394

-.005926

-.000845

.003038

.008119

.018196

.01_412

.006782

.001438

-.003506

-.007963

-.011875

-.015211

-.017967

-.020158

-.021815

-.022978

-.023693

-.024006

-.023965

-.023611

-.02_982

.02_112

.0210'26

.019745

.018284
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TABLE II - TABULATION OF THE DOWNWASt- FUNCTION Fw (lYi,ol) - Continued

#m-- z s

Xo lYi,ol

J

.6 .00

.6 ' . 05

.6 .I0

.6 .15

• 8 .00

.8 .o5
• 8 • i0

• 8 • 15

• 8 • 20

1.0 .00

1.0 .05

1.0 .i0

1.0 .15

1.0 .20

_[.0 .25

1.2 .00

1.2 . 05

1.2 . I0

i .2 . 15

i .2 . 20

I .2 . 25

1 .2 . 30

1.4 .00

1.4 .05

1 .4 . i0

1.4 . 15

i ,4 . 20

1 .4 . 25

1 .4 . 30

1 .4 . 35

1.6 .00

1.6 .05

1 .6 . I0

1.6 .15

I .6 • 20

1 .6 . 25

1 .6 • _0

1 .6 . _5

1 .6 . 40

1 .6 . 45

1 -8 .00

1.8 .05

1 .8 . i0

1.8 . 15

i .8 . 20

1.8 .25

1 .8 I . 30

1 .8 1 . 35

1 .8 . 40

i .8 . 45

1 .8 . 50

2.0 .00

2.0 .05

2 .0 ] . i0

2.o I .!5

2.o I .2o

2 .0 . 25

2 .0 . 30

2 .0 . 35

2 .0 . 40

2 .0 _ . 45

2 .0 . 50

8 .0 . 55

ZO = 0

-1 .420742

- .574301

- .219941

-1.471208

- .650382

-.352077

- .164955

-1 .498826

- .68801£

- .404682

- .248481

-.131964

-I 516198

710371

435588

287150

189780

109970

-I 528115

725141

451858

310051

219483

152462

094260

-I 556792

755604

404424

325101

238058

176058

126852

082478

026558

-1 .543387

- .743594

.475581

- .355965

250829

1"91454

146048

108291

075514

- 031572

-i 548569

- 749413

480540

- 344006

- 260153

- 202341

- 15_028

- 124240

- 094277

- 065982

- 035299

Zo = 02 Zo: 0.4 Zo= 0.6 Zo= 08

1

575844

161551

000000

000000

189657

159856

201181

621110

000000

116314

047909

014710

030757

126551

000000

085403

005719

O45454

054796

054311

02086O

000000

068157

016469

071870

091888

085361

061185

020001

088680

057037

O30257

088796

112791

111680

095869

071214

037865

021752

000000

049210

059664

100066

126261

127906

i157_6

096677

075445

045651

004_52

000000

043371

046555

108134

135_90

13895_

12867,

112457

o95118

o7£059

/148518

{)17514

000000

0_:)000

00)000

O0 )000

O0 )000

000000

O0 )000

O0 )000

O0 )000

O0 )00O

O0 )000

O0 )000

O0 )000

O0 )000

O0 )000

O0 )000

28 '922

56J 549

58")775

00)000

00,_000

O0 _000

O 0 I_ 000

142132

14 ' _05

16 _906

20 _135

54_024

00_,000

00_,000

OOL 000

09, 829

08, 847

07'._18

08 504

10{ 591

i 4. 395

31c 5b5

00( 000

00( 000

00( 000

07:779

05_ OS_O

04 781

031 _79

03" 571

04( 896

07( 181

12' 757

00( 000

00( 000

00( 000

051157

03_ 658

02:'954

01:838

O0 r _55

00_ 015

Oft _78

051 _83

06:£65

18( 020

0 O( 000

00( 000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

OOOO00

000000

000000

000000

000000

000000

000000

000000

000000

546103

910701

000000

000000

000000

000000

000000

000000

000000

000000

191948

2236:50

276506

587184

974621

000000

000000

000000

000000

000000

000000

114038

120395

131329

150151

184181

_57815

644677

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

.'000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

OOUO00

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000
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TABLE ]]: - TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

/9m=25

Xo

2.2

2 .•2

2`,2.

2 .2

2, .2.

2 •2_

2. .2

2. .2

2. .2

2. .2

2. .2

2.6

2. .6

2. .6

2..6

2. .6

2`.6

2..6

2 .6

2. .6

2. °6

2` .8

3 .6

2..6

2` .6

2 .6

3.o

3 °o

3 .o

3 .o

3 .0

3.0

3 .o

3 .o

3 .o

3 .o

3 .o

3.0

3.0

3 . 0

3 .0

3 .o

3 .o

3.o

3.5

3 •5

3.5

3 .5

3 .5

3.5

3.5

3 •5

3 •5

3..,5

3.5

3.5

3 .5

3 .5

3.5

3.5

3.5

3.5

3.5

3°5

lYi,ol

.00

.05

• 10

.15

. 20

•25

•30

.35

.40

. 45

.50

. 55

.60

.00

.05

° 10

.15

.20

•30

. 35

. 40

. 45

. 50

. 55

.60

.65

.70

.00

.05

.10

•15

•20

.25

. 30

•35

.40

. 45

. 50

.55

.60

.65

.70

•75

•90

.85

.00

•05

.10

.15

.2.0

.25

•30

. 35

. 40

.45

. 50

. 55

.60

.65

•70

.75

•BO

.85

.90

.95

z,-,= 0 Zo = 02 Zo =04 Zo =06 Zo=08

-1 •552747

.754201

•486004

.350230

.267254

.210484

.1_8455

•135342

.107749

.083352.

.059984

•033566

-I •559066

.7_,1333

•494019

.359222

.277341

.221825

.181270

- •149942.

•124615

.103295

.084613

.0(57491

.o5075(5

•O32353

-I .563618

.766385

.499609

•3e, 5393

.284148

.229337

.189574

.159155

- . 134804

.i14860

.05) 7707

.08_827

.069278

- .056556

.045988

-,030389

- •010202

-3 .567783

.770946

.504589

• 370820

.2.90056

,2.35767

.196575

.i(56788

-.1432.36

.12.4013

.I078Q3

.094051

- .0818cJ8

- .070904

- .060995

- •051550

- .042352

- .032914

-.0222.19

.038828

.051_23

.114210

.142674

.146992

.138155

.123269

• 105980

.087821

.069069

.048939

.024229

.046170

.0321H9

.O59387

.122779

-.152351

.157013

- . 150499

-. 137285

-.122024

.106441

.091190

• 076366

.I) 61722

.046623

- . ()294<12

.002713

.027545

- .064577

- . 128553

.15875"?

- . 165000

-.158356

_.145c_96

-.151715

-.117277

- . i03404

- .(190306

- .077940

- ,066156

- .054651

- .042984

- .O30263

-.013561

.000000

.023373

.069160

- . 133580

-,164263

- .17102,0

- .164w16

-, 153154

- .139534

-.125835

-.i1280_

- .i00_80

-.089480

- . 079113

- .()69440

- . ()60 $01

- .051505

- .042d16

-,033870

- .02.3940

-.010478

.049137

.02`9031

.011459

.001901

.010197

-_.013278

.011 $31

.004415

.008218

.030038

.080732

.000000

.000000

.037862.

.016054

.003428

.018981

.02.9863

.036100

.0381S_

.0367515

.032 {84

.025373

•015586

-.0(11931

.019999

.091'904

.000000

.03103t

• 008 $ 74

.012`034

.028611

- .040o41

-.048189

-.051806

- .052224

- .050152

- .046161

.040,_;43

.033787

.0_5526

• 015 _60

-.001t, 4 _

.023126

.000000

.000000

.025472.

.002233

-.018798

- .036045

- .048807

- .0571(55

- .061680

- .063120

- .0622.29

- •059634

-.055819

- .051123

-.045762

-.039839

- . 0 337,47

-.026133

- .017776

- 007126

.010542

.000000

.081127

.0790_0

.080476

.094188

.092506

.108203

.13'7994

.208293

.000000

.000000

.000000

.000000

.000000

.052014

.045484

.039811

.035496

.032997

.032733

.055160

.U4OWN2

.051556

.070297

.109972

.392785

.000000

.000000

.000000

.038771

.030415

.022673

.U15_,70

.010_30

.006901

.004903

.004725

.006452

.010252

.016527

.026256

,042177

.075444

.000000

.000000

.000000

.000000

.029755

.020386

.011537

.003608

-.003100

-.008404

-.012.229

.014588

-.015548

-.015198

-.013615

-.010846

-.006843

-.001421

.005912

.016438

.034440

.095651

.000000

.000000

.283945

.396828

.503201

1.27N209

.000000

.900000

,000000

,000000

.000000

.000000

.000000

.000000

.000000

.095236

.i00446

.i07882

.118723

_]35042

.161_3(5

.20_682

.344766

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.u5(5790

.055350

.054533

.05460d

.055890

.058767

.065793

.0718_8

.084743

.106641

.15Z_61

.4049.19

.000000

.000000

.000000

.000000

.000000

.000000

.O3_1'17

.03436_

.03085_

.027795

.025346

.023643

.022.809

.02_970

.02426f,

.026893

.031162

.037646

.047546

.0_592[J

.098397

.445831

.000000

.000000

.000000

.000000
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TABLE 17- TABULATION OF THE DOWNWASI- FUNCTION Fw (lYi,ol) - Continued

#m--z s

Y'O lYi,ol

.00

•05

.I0

•15

.20

•_S

• 50

• _5

•40

• 45

•50

•60

.65

.70

•80

•90

•g5

1.00

.00

.05

•10

•15

.20

25

• _,O

• _,_,

.40

• 45

• =.0

.55

.60

.65

.70

.75

. HO

• H5

.90

.95

1.00

zo = 0 Zo = 0.2 Z.o= 0.4 Zo =0.6 Zo =0.8

-I ,57086ti

- •7742_)5

- .508104

- . 374707

- •294_42

- .240270

- •2014_0

- .17Z003

.148855

• 130O70

.114452

.101170

.089662

- •079514

•070415

•062120

.0544_3

.047138

.040074

.032901

I-1 •57515-1

•77884"4

.513060

• 3798u4

.;_9976b

.;_46148

•207671

.178651

.155927

.13760g

.12Z470

.10972;£

•098800

.089304

.080936

.073475

.066745

.04) 0611

•054959

.049606

•020518

._)724[J0

.1571Ud

. 168149

.175214

•169437

.158027

• 14478b

. 151499

• i18W19

• 107500

._'96h67

.()80947

.0780_9

.06979,_

.06211_3

•_)54d66

.I) 47_2L_

.(]41154

.I) 54 _5_5

.()2,7_46

.016131

.07697b

. [4 IWS4

• 173270

• it_OoOb

,lY526t_

. 164236

. 1513<_5

. 13853o

• 12041 5

.115287

• 1051_Jd

.rJ96053

.087781

.080366

.07340b

.06710,7

.O61275

• _55840

.()50753

.{145Q_5

.021e85

• O0 Ld/U

.0d5_76

• 04 )_i)2

.05 ;067

• 06 ;c_h6

.06 'd45

.06 _t_Ol

.06 ,4_jO

.06 '!)3b

.064436

.06,3583

.05,,d19

.05_ 512

.04_,569

.04 a02

.O 3_,0_J9

• 0 31 _69

.Oz, 45g

• 01 ' i 4 _)

.QO_ 7bY

.Oil 808

.00 I_}6

-04_ L_87

.04_ _05

• 06_ 4U3

• 06 _ 70_

• 07. _ 161

• 07'; Oli

.07,0_

.07(-441

- . 07 2_ Z V

-.O'gtol4

.06'* _16

.06J" 171

.05',, 404

.05f t:_5

-.0513W2.

- . 047420

. 04 J 4_J6

-.03_586

.024335

.'003444

• u 10 '/ _ '/

• <91 _ '/ t; 0

• 024,,0 _

.026%bL

. Uk]73_'l

.09714;I

.U2605_

i 0241D i

.u_154';

.01424{,

.O09370

.t}O33_4

.0046_

. _346%b a L,

.018048

.ooT_,P_

- . OU d,'203

.01124'*

.01_i b _

.051o0'?

• U34v _)

- . 03 ( t, b 1

• O 39 P J 4

. 040017

- . U 3 ) _ '? i

- . U i ) P_4 ,_

- . ,,] i _i O 9 ','

- . L) 3,q484

.O 54530

- .O 52;:9k,

- . 02 { i 07

- .024184

- .0210,J4

• 0 d 9079

. ,J:! 4540

• 015 U ;:; J

.015f:,44

• Ol 1 _77

• 00 F ii 70

• 0 (J 641

.OrJ46'f_,

• 0 U 56 '/ '?

• 005 ,+ q _,

.004007

• O0_3)u

• [) 0 '7 !_ d '_

.01!01_,

• 0:2 ;: I 04

.0 il_; s 5

. O)OOlu

.0000-_0

• _) O <.]t) 0 {_

• U20061

- 01. 4 ,% ri b

.00'714

OOq <;_L

. bO@_t) b

- . <) 04 _ ;5 t',

• 0 L)? L35 "/

• 01 Ci '? .+ 9

.015U L.(,

• 0 I 4 'l _-, i_

-.Olbji; -

- . 0 I. _) -, [ U

.01 ,,r_ IS

- . 0 I '_ , 5_ 1

-.0143UI

- . (; 1 _ '! >_ Y

- . 0 O _] h 1 b

- • {;d'_'7I 5

-- . O 0 ' J :54 rf
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TABLE ]]I-TABULATION OF THE DOWNWASH FUNCTION

XO

.6

.6

.6

.8

.8

.8

.8
1.0

1 .0

1.0
1 .0

1 .0

1.2
1 ._

1 ._

1 .2
1 .2

1.4

1 .4

1 .4
1 .4

1 .4

1.4

1 .4
1,6

1 .6

1 .6
1 .6

1 .6
1.6

1.6

1 .6

1.8
1.8

1.8

1 •8
1 .8

1.8

1 .8

1.8

1.8
2.0

2 .0

2 .0
2 .0

2 .0

2.0
2.0

2.0

2.0

2.0
2•2

2 ._

2 ._

2 .2
2.2

2.2

2 ._
2.2

2 .2

2 ._

2.2

_i,ol

.00
•05

.I0

.00

.05
.I0

. 15

.00

.05
. I0

.15

.20

.00
•05

.i0

.15

.20

.25

.00

.Oh
•10

.15

•20

.25
• 30

.00

•05
. I0

.15

.20

.25

• ,50
• 35

.00
.05

.10

.15
.20

.25

•30

. 35

.40
.00

.05

. I0

.15

.20

. 25

. 30

. 35

. 40

.45

.00

.05

.:tO

.15

.20

.25

. 30

. 35

. 40

.45

. 50

jgm: 3.0

Zo =0 Zo =0.2

-I .403615

.530516

-I •461932

.629115

-•511045

-1.493006

.675257
•382561

-•210542

-I .512205
- •701807

- .419410

- .26525_

- .154671

-I .525205

- .71'8989
- •441917

- .295355

- .198212

-.119851

-I •554577

- •750966
-•457042

- .514558

- .225514
- •155521

- •096579

-I •541645
- •759770

- .467872

- .!;27868

. .259876
- .176859

- .126513

- .079700

-I .54,7163

-,746505
•475989

.337619

.251646

•191280
•144694

.105271

.067338

-I •551588

.751812

•482288
.345055

.260435

•201755

•157414
•121523

.089509

- •057875

• 000006

.O0000G

.000000

• 300775

• 3971¢)8

1 .034507
.000000

• 146282

• I03S63

•112345
.257796

.000000

.098452
.02965B

- .005216

•005569

.075194

.000000

.075187

- .o03425
- .051593

- •062109

- .041173

.012275
• 280686

.061516
- .()22114
- .076260

- .094906

-.086776
- .060500

-,015765

.i13379

.052030
- .034156
- .091560

- .114284
-.111705

.094064

- .066810

-•.028594

.056140

.045337

- .042590
- . 101988

• 127090

• 127502

.i13930

.092944

.067005

.034131

.028365

.040259

.048846

.109565

.156188

.138428

.127163

.109510

.088160

.064437
- .056003

.013033

Fw (lYi,ol) - Continued

Z 0 = 04

.0o6ooo

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

• 318079
.436416

.748964

.000000

,000000
.000000

.000000

• 150387
.166050

•198599
.270825

.517254

.000000

.000000

.000000

.098049

.093232

.094696

.I07121

.138972

.219967

,000000

.000000

.000000

.073141

•060590
.051931

•049649
.056172

•075551

•118898
.278566

.000000

.000000

•058674
.042313

.029009

.020700
•018687

.023992

.038397

.067682

.144178

.000000

.000000

Zo= 0.6

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.00"0000

.000000

.000000

.000000

.000000

.000000

.000000

Zo= 0.8

.o00000
.000000

.000000
.000000

.000000

.000000

.000000
.000000

.000000

.OOGO00

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.00000o

.000000

•000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.0o0000

.000000

.326006

.434_9

•.674711
.000000

.000000

.000000

.oO0OQO

.00o0o0

.ooooo0

.000oo0

.155353

.178905

._14389

,274_77

.410851

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

.O00OO0

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
•000000

.000000

.000000
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TABLE 17- TABULATION OF THE DOWNWA_ H FUNCTION Fw (lYi,ol) - Continued

/gm : 3.0

XO

2.6
2 .6
2.6
2.6
2 .6
2 .6

2.6
.6

2 .6

2 .6
2 .6

_.0
3.0

3.0

3 °0

3.0
3 .0

3.0
3 .0

3.0

3 .0

3.0
3.0

3.0

3.0
3.0

3.5
3.5

3.5

3.5

3.5
3.5

5.5
3.5

] .5
3.5

3.5

3.5
3.5

3.5

3.5
3.5

3.5

4.0

4 .0

4 .0

4 .0
4 .0

4 .0

4 .0
4 .0

4 .0

4".0

4_0
4 .0

4 .0

4 .0
4 .0

4 .0

4.0

4 .0
4 .0

4 .0

_Yi,OI

,00
.05
.i0
.15
.20
.25
. 30
. 35
, 40
.45
.50
.55
.60
,00
.05
.10
.15
.20
.25
. 30
. 35
. 4o
. 45
.50
.55
,60
.65
.70
,oo
.05
.10
.15
.20
.25
.30
,35
. 40
.45
.50
.55
.60
.65
.70
.7'5
. 80
.85
.00
.05
.10
,15
.20
.25
. 30
.35
.40
.45
. 50
.55
.60
,65
,70
.75
.80
. 85
.90
.95

Zo = 0 Zo = 0.2 Z(, = 0.4 Zo = 0.6 Zo=0.8

-I .558240
- .759639

- .491405

- . 555618

- .272658

- .215941
- .174019

- .141090

-.113811
- .089965

- .067699

- .044471

-I .562999

- .765122

-.497669
- .562735

- .280723

- .225079
- .184400
- .152955

- .127520

- .106103
- .087546

- .070181

- .055520
- .035548

-1 .567330
- .770025

- .503178

- .368898

- .287595
- .232732

- .192925

- .162470

- .138185
- .118142

- .101090

- .086162
- .072703

- .060155

-,047933
- .035154

- .019289

-1.570521
-.775581

- .507122
-.375251

- .292386
-.237994

-.198700

-.168809

-.145153
- .125823

- .109595

- .095640

- .083372
- .072347

-.062209
- .052636

- .043284

- .035669

- .022748

.035019
-.057541

-.I19U57
-.148274

-.152575

-.143759

-.12894U
-.111816

-.095946

-.075753
-.056709

-.035032

-.001565

.028071
-.063329

-.126548

-.155951
-.161346

-.153768

-.140391
-.124973

-.109236

-.093835

-.078_73
-.064112

-.048q56

-.031976
-.007216

.023697
-.068336
-.13222_

-.162353

-.168530

-.161_i0

-.149389
-.135055

-.120574

-.i06671
-.093562
-.081218

- .069483
- .058105

- .046706

-.034605

-.020013

.013468

.020533
-.071_94
-.136200

-.166762

-.173406

-.1671UU
-.155311

-.141574

-.127758

-.114605

-.10235U
-.091051

-.080530
-.070716
- .061424

- .052461

- .04358_
-.0"34408
- .024169
-.010114

.042560

.0d2641

.0)5221

-.0)8033

-.0.6288

-.0!,9425

-.0.7697
-.01307

.0_0104

.0.8604
.0_,3495
.51,1466

.Ol,O000
.055741

.0_2231
-.0(6954

-.0_2_06
-.032782

-.038705

-.0_0464
-.0"8698

- 0 3963

-.0_6559

-.0]6542
-.0(2221

.0_0051

.0£4850

.OCO000

.027028
.0C4501

-.015782

-.0_2238
-.044153

-.051594

-.055111
-.055440
-.053293
-.049_47
-.043707

-.056884

-.0_8761

-.018_68
-.006319

.013628

.i_1651

.003000

.022668
-.003418
-.0_1_95

-.03_389

-.053994

-.059190
-.065545

-.06_817

-.065751

-.06)974
-.05_965

-.059061

-.04 _472

-.04 }_93
-.035502
-.02_W20
-.01 '066
-.00 i611

.01 _183

.00)000

.075898

.073326

.074635

.078862

,087414

.i0266_

.129861

.186293

.456540

.000000

.000000

.000000

.000000

.048761

.042982

.038095

.054621

.033039

.035806

.037448

.044763

.05'7341

.079265

,126169
.634029

.000000

.000000

.000000

.034660
.026556
.019064

.012607

.007516

.004020

.002255

.002300

.004231

.008196

.014547

.024126

.039160

.067562

.199590

.,000000

.000000

,000000
.027168

.018046

.009451

.0O1782

-.004657

-.009681
-,015211

-.015256

-.015877

-.015155

-.013156
-.009899

-.005310

.000861

.009248

.021518

.043645

.153662

.000000

.000000

.32_014

.427430

.629825

2.176314.
.000000
.000000
.000000
.000000
.000000
.000000

.000000

.000000

.000000

.I02548

.ii1753

.125941

.14_894
;165841

.206336

.287507

.650176

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.053668

.05_946

.052875

.053735

.055855

059642

.065679

.074909

.089158

.ii_629

.159656

.365870

.000000

.000000

.000000

.000000

.000000

.000000

.036571

.053_73

.030295

.027806

.025966

.024924

.024824

.025817

.028086

.031894

.057676

.046257

.059449

.082328

.139283

.000000

.000000

.000000

.000000

.000000
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TABLE 17- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

/gm =30

Y,O

5.0

0

5 0

5 •0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

,5 . 0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

lYi,ol

.00

. Ob

.i0

.15

._0

. dh

• 50

.40

. 4b

•50

.60

.65

.70

.75

• HO

. H5

•90

.95

1.00

-I

zo:O Zo=02 Zo:0.4 Zo:0.6 Zo:0.8

.o172,79 •o192Ho

•574910

.51;3381

• 378970

. 2_9L_601

.;344729

.206987

•176601

.153677

•115047

.1195q;3

.106500

.095210

.0_5315

•076512

.0_8571

.0_1305

.054563

•048207

.04210t_

.016239

• c) '? 0 _ _ 4

• 141403

.172451

• 179_05

• 17 5926

• 162h2_

• 14949'9

. 130 _44

.lg3")11

. 11k_4 50

.10;3009

.O92501

.OU3tl2tt

.()75c176

.()68535

.(161700

.{155k_73

.i]49156

.()43;]51

. H"_7443

.006 579

.Og'?db7

.045[)83

.05dt_59

• 061 ?70

. 07_094

• 07_001

.074dhO

.07 _086

.0'{0_16

• 060 _ 15

.062640

• 05 _317 "_'

.044Eb7

.039440

.03450_

.0g9 ';_U

.0;33G93

• 0 u 0 :] 53

.OLJUUL_d

.016391

.053039

. 0341,:,b

.0 _4R&3

.U 53574

• u { i) i 94

• u L! Y 67

.03467q

.Ugt20g

.017207

.01_'98L)

• U O 7 O I_ q

.000/0 o

. U_¢ 2, tl 15

• 017 _ 95

• 0 I 51 r% ]

• 00 U 7 .59

• O O i U _)

. U O 13 ;:_ (_

.UO|4;?l

. O05h ?_

.00%0 _l

. O0'-,U7 _

.00,0le

• 00 % _ I) ,2

• 00435 L_

.00_491

.0000r%

.005427

.007791

.01555_

.0_14[_7

.055_21

.05935(,
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Xo

TABLE U- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

,Sin 5.5

.6
,6
,6

,8
.8
.8
,8

1,0
1,0
1.0
1,0
1 ,0
1°2
1 .2
i,2
1 ,2
1 ,2
1 ,2
1,4
1 ,4
1 ,4
1 ,4
1 ,4
1 ,4
1 ,4
1.6
i ,6
1,6
1 , e_
1 ,6
I ,6
1 ,6
1 ,6
1,8

1 ,8
1,8
I ,8
1,8
1,8
i ,8
1.8
2,0
2 ,0
2.,0
2 ,0
2. ,0
2. ,0
2°0
2 ,0
2. ,0
2,2
2 ,2.
2,2
2 ,2
2 ,2
2 ,2
2. ,2
2,2
2,2
2,_
2.6
2 ,6
2,6
2. ,6
2 ,6
2 ,6
2 ,6
2 ,6
2,6
2 ,6
2 ,6
2 ,6

lYi,ol Zo =0

.00

.05

.I0

.00
.05

.I0

.15

.00

.05
.I0

.15

.20
.00

.05

. I0

.15

. 20

. 25

.00
.05

.i0

.15

.20

.25

.30

.00
.05

.i0

.15

.20

.25

.30

.55

.00

.05

.i0

.15

.20

.25

.30

.55

.00

.05

.I0

.15

.20

.25

.30

.55

.40
.00

.05

.I0

.15

.20
,25

. 30

.35

.40

. 45

.00

.05

.I0

.15

.20

.25

.30

.35

.40

.45

.50

.55

-1 . 385100

.475581

-I ,450891 1

- .605016
.254146

-I .486097
- .659822

-.354643

-.154101

-I .507472

- .691550

.402011
- .236790

- .098157

-i .bMl'{59

- .711649

- .429872 -
- .277009

- .169668

- .062122

-1 .531955

- .725446

- .448160 -
-.301508

- .204523

-.127075

- .035348

-1 .539584 -
-.735464 -
- .4_i033 -

- .318033 -

- .226248 -

- .157860
- .097995

-I . 545499 -
- .743049 -
- :470553

- .329911

- .241206 -

- .177322
- .125662
- .077051

-I .550217

- .748979 -

- .477859
-.338837 -

- .252140
- .190927

-.143272 -

- .102309 -
- .061315

-1 .557263
- .757.632 -

-.488297

-.351311

- .267016 -
- .208772

- .165040 -"
- .129853 -
- .099541 -

- .071058

- .039226

Zo=02

.000000

.000000

.000000

.692103

.H87801

.000000

.000000

.202601

.221912

.369522

.000000

.000000

.118756

.069620

.063641

.134364

.946355

.000000

.085194

.016132

.019851

.012_50

.045067

.338725

.000000

.067106
.010657

.058061

.o67q38

.046669

.o0563_

.196876

.000000
.055727

.026685

.079776

.097276

.o87815

.o597_4

.o12o54

.137645

.047860
.o37558

.o93739

.115541

.111460

.o92177

.062519

.019430

.110845

.042066

.o44989

.103466

.127565

.126840

.111902

.o891_3

.o60442

.021700

,I02941
.034047

.o55212

.i161J6

.14303_

.145649

.134_4

.117769

.o_77_7

.07589U

.051539

.019905

.315629

Zo: 04

.000000

.003000

.003000
.000000
.003000
.003000
.003000

.000000
.000000

.000000

.003000

.000000

.000000

.000000

.003000

.003000

.003000

.003000

.000000

.003000

.003000

.003000

.003000

.003000

.000000

.346052

.505371

.943901

.00]000

.003000

.003000

.O0)OOO

.009000

.153259
.185599

.2352.27

.34_505

.833775

.003000
,003000
.009000

.101301

.10_249

.i13956

.135797

.18_761

.33)248

.00)000
.009000
.00)000

.074656
.06_614
.06[078

.06_027

.073005

.Ii)154

.183695

.00)000

.009000

.00)000

.04_503

.039711

.013790

.00#585

.005226

.00_ _62

.01;838

.04)196

.08)6_3

.25L470

.OOOO00

.00)000

Zo= 06

.000000

.O00OO0

.000000
.000000

.000000
.000000

.000000

.000000

.000000

.000000

.O000OO

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.743488
1.380159

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.129489

.148657

.175978

.218"624

.296316

.513744

.000000

.000000

.000000

.000000

.000000

.000000

ZO= 08

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.oo0000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.0000'00

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000
.000000
.000000
.000000
.000000

.000000
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TABLE ]I- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

/gin =35

XO

3.0

3.0

3.0
3,0

3.0

3 .0

3.O
3.0

3.0

3.0

3.0
3.0

3.0

,_.0

3.5
3.5

3.5

3.5
3.5

3.5

3.5

3.5
3.5

3.5
3.5

3.3
3.5

3.5

5.5
3.5

4.0

4 .0
4 .0
4 .0

4 .0
4 .0

4 .0
4 .0

4 .0

4 .0
4 .0
4'.0
4 .0
4 .0
4 .0
4.0

4.0
4..0

5.0

,5.0
5.0

5.0

5.0
5.0

5.0

5.0

5.0
5.0

5.0

5.0

5.0
5.0

S.O

5.0
5,0

5.0

5.0

5.0

5.0

lYi,ol

.00

.05

.i0

.15

.20

.25

.30
,35

.40

.45

.50

.55

,60

.65

.00

.05

.10

.15

.20

.2_

.30

. 35

.40

.45

. 50

.55

.50

.65

.70

.75

.00

.05

.i0

.15

.20

.25

.30

.35

. 40

.45

.50

.55

.60

.65

.70

.75

.80
,85

.00

.05

.10

.15

.20

.25

.30

.35

.40

.45

.50

.55

.60

.65

.70

.75

.80

.85

.90

.95

1.00

Zo=O Zo= 02 Zo=04 Zo=06 Zo--08 .....

-1.562267

-.763626

-.495366
-.359569

-.276620

-.219941

-.178092
-.145288

-.118214

-.094716
-.073093

- .051567

- .024035

-1 .566793

-.768931

-.501506

-.366614
-.284660

-.229094

,..188520

-,157215
- .131966

- .110804

- .092408

-.075788
-.060047

-.044029
-,024849

-1.570112

-.772750
-.505852

-.371524

.290178

.235277

-.195436
.164955

.140653

.120603

.105560

.088661

.075263
-.'062831

.050829

.038525

.024232

-1,574649
.777867
.511577

.377888

.297219

.243041

.203979

.174346

-.150975
.131964

-.116099

-.102563
.090784

-.080345

-.070929

-.062279
-.054177

-.046410

-.038739

-.030820

.028715

-.061778

-.124041

-.152423

-.156711
-.147911

-.133152

-.116128

-,098450
-.080580

-.062213

-.042069

-.015356
.000000

.024090

-.067315

-.130553
-.159990

-.165436

-.157930
-.144653

-.129570

-.113817

-.098671

-.084073
-.069864

-.055632
-,040529

-.022223

.021934
.020791

-.071174

-.135001

-.165066

-.171187
-.164416

-.151949

-.157576
L.123064

-.109159

.096022

-.083689
-.f) 71993

.060701

.049477

.037754

.0242_i

.002371

.016368
.076222

.140702

.171452

.178297

.172298

.160660
.147185

.133659

.120051

.i08953
-.098047

.088038

.078_i0
-.070234

.06217U

-.054504

-.047062

-.039665
-.032036

-.023649

.037490

.017714

.000407

-.012770

-.020994
-.024171

- .022593

-.016552

".005903

.010743

.039143

.125399

.000.000

.000000

.029081

.007560

-.011657
-.026969

-.037641

-.043704
-.045665

-.044191

-.039885

-.033145

-.024033
-.012032

,004839
.035339

.000000
.000000
.023930

.001506
-.018679

-,035042

-.046870

-.054228
-.057670

-.057_33

.055730
-.051644

.046088
-.039_8

-.031260
.021712

.009710

.007896

.055422

.000000

.01786b

.005439

--.026550

.043896

.056777

.065275

.069963

.071608

.070W62
-.060655

-.065215

-.060971
-.056183

-.O51OO5

-.045620
-.039741

-_033615

-.026986

-.019517

.010589

.003205

,067534

.067542

.069356

.073971

.082695

.097634

.123174

.172238

.324357

.000000

.000000
.000000

.000000

.000000

.042457

.036652

.051675
.028026

.026150

.026444

.029320

.035342

.045537

.062243

,092447
.175120
.000000

.000000

.000000

.000000
.031297

.023399

.016108

.O09847

.004948

.001639

.000054

.000270

.002355

.006442

.012_4_

.0223_3

,036777

.062439

.144785

.000000

-000000
.000000
.020928
.011456
.002479

.005609
.012513
.018056

.022174

-.024_94

- 026503
026518

.025662

.025845
-.021138

-.017576

-.013115

-.007597

-.000641
.008671

.023051

.057263

.000000

.3@9429

.498012

.764763

.878658

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.091921

.100945

.112540

.128073

.149932

.183084

.24_006

.386909

.000000
.000000

.000000

.000000

.000000
,000000
.000000

.000000

.050650

.050554

.051124

.052653

.055478

.060026

.066899

.077068

.09_380

.I17116

.165124

.348665

.000000

.000000

.000000

.000000

.000000

.000000

.026981

.022972

.019203
,015822

,01_963
.010738

.009240

.008540

.008701

.009787

°011881
.015114

.019714

.026109

.035173

.048995

.074324

.16_847

.000000

.000000

.000000
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TABLE E- TABULATION OF THE DOWNWASH F JNCTION Fw (IYi,ol] - Continued

tim =4.0

Xo

.6
,6
• t,
.8
.8

.8

.8

1.0

i .0

i .0
1 .0
1.2

l.g

l.Z
I ,_

1.2

1.4
1.4

1.4

1 .4

1.4
1 .4

1.6

1 .o

1 .6
1 ,6

1.6

I._,

1.8

1 .8
1 .8

i .8

i .8

1 . H
i .8

1 .8
2.0

d .0
E .0

2 .0

2 .0
,0

2 .0

2 .0

2.2
2 .2

g .g

•2

2 •2

2..2

2.6
2 .6

2 .8

2 .6
.6

2 •6

2 .e,
2 .6

2 . o

2 •6

lYi,ol

.00

•05
.10

.00

•05

. I0

.15

.00

.05

.10

.15
.00

.05

.10

.15

•20

.00
•05

. i0

. 15
. ;40

•_5
.00

.05

.10

,15
•20

.25

. ]0
.00

.05

.10

.15

•20
. 25

• 3o
. 35
•00

.05

.10
•15
.2u
,25
. 3u
. 35
.00
.05
.10
.15
.20
•25
• 30
. 35
. 40
.00
.05
.10
.15
.20
,g5
.'50
. ]b
•40
. 4b
•50

ZO: 0

-1 .359044
- . 397887

-1 .43804_
- .571422
- •165786

-I .478086

-.641574

- .519413

-i .501992

- .679522
-.580948
- .198944

1 .517773
.703085

.415541

.254_01
= .129118

-I .528925

.719024

.437689

._U5711

.180426

.0828u3

-I .537_0t

.730464

.455016

- . 306204

.209425
- .152629

- .047682

-i .545577
- .739043

- •4642,02,
- • 320787

- •298569
- .159707

-,09_269

-I .548634
- .7456o6

- .472697

- .331518

- ._42_15
- .177614

.124982

•074570

-I •556154

.7.55510

. 484687

, 346276
•2t_0355

.200182
.154030

.i1553_

•07"_972

°0391_6

Zo: 0.2

.0oooo0

•000000
.o00o00

• 000000
.000000

.o00000

.o00000
• 331573

,549528
.541197
.oOOOO0
.152521

.142243

• 598670

.000000

.099821

.046531

.03Z500

.080358

.304267

.000000

.075011

.o05750

.o31020

,(325551

.o2481_

.200185

.000000
• 0605_8

.016507

.o63_01

.i379_77
- •o51154

.ooo_
.160949

.oooooo
.051074

-.030464

-.o82_,57

- .09918t_

- .()88_05
- •(]59111

- .008U02

. 161_24

.0443Z5
- .04002_J
- .095501

-.116107

-. iiI06_
- . (; 90 -'_0 t_

,[)58429

~ .{}i0446
.260504

• 035300
,_352306
,11144o
• 136 '_7Z
.156716

•123239
. 102t) 4d

.07773_

.047_55

.003995

,o00000

ZO: 04

.O00CO0

0o0[00
.O00LO0

.000(00

.O00LO0

.O00LO0

.000C00
,O00CO0

.O00CO0

.O00CO0

.O00CO0

.O00CO0

.O00OO0

.000000

.000000

.000000

.000000

.000000

.QOOOOO

.000000

.000000

.000000
.000000

.000000

.000000

.000000

Zo = 0.6

.000000

.000000

•OOO000

.000000
.000000

.UO0000

.000000
.000000

.000000
•000000

.000000

.000000

.000000

.000000

.000000

.000000

.000@00

.O000QO

.000000

.000000

.000000

.o0o000

.000000

.000000

.000000

.o00000

.000000

.000000

•000000
.378221

•576386

.171U08

.000000

•000000

.O00OO0

.00o000

.OOOOOU
• 165786

.205_13

._74764

•4;456BZ
•770099

.000030

•OooO,)O
.000090
• 104539
.i,I1817

.128595

.163541

.2391_

. 51_SbS

.0000)0

.0000]0

.0000)0

.0602.34

.048857

• 041 Z Dg

.039ULB
. 04O'f 34
.0651 [_

._0_5_5

•0000)0

• 00o0 )0

.000o _0

.000000

.000000
.000000

.000000

.OOO000

.000000

.o00000

.000000

.oo0000

.OOOOOO

.000000

.000000

.ooo000

.00o000

.000000

•000000
•uOoO00
.bOO000

.0oo000

.000000

.000000

.000000

,000000

.000000

.000000

.000000

.00000o

.000000

.395547
.574666
.992205

.oO00OO

.uoOOO0

.oO0000

.gO0000
•000000

.000000

.0o0000

.000000

Zo= 0.8

.o00000

.000000

.000000

.o00000

.000000

.O00OO0
.OOOO00

.oO0000

.000o00

.000000

.000000

.oOoO00

.000000
•000000

•000000

.000000

.o00000

000000
.O00OO0

.000000

.000000

.000000
.o0o0o0

.000000

.000000

.O0000O

.OOO000

.000000

.000000

.000000
•000000

.000o0o

.OOO000

.000000

.000000

.000o00

.0o000o
.o00000

•000000

.000000

.000o00

.000o00

.o00000

.0o0o00

.000000
.000000

.000000

.0o0000

.000000

•0000_0

.000000

.000000
.000000

.000000

.o00000

.000000
• 000o0o
.O0OOoo

.000000

.000000

.000000

.000000

.OOOOQO

.00o000

.000000
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TABLE ]7.- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

)gm : 4.0

xo lYj,ol

3-0 .00

3 .0 . 05 -I

3.0 .I0 -

3.0 .15 -

3.0 .20 -

3.0 .25 -

3.0 . 50 -

3 .0 . 35 -

3.0 .40 -

3 .0 . 45 -

3 .0 . 50 -

3.0 .55 -

3.5 .00

3.5 .05 -I

3.5 .i0 -

3.5 .15 -

3.5 . 20 -

3.5 .25 -

3.5 . 30 -

3 .5 . 3_ -

3.5 .40 -

3.5 .45 -

3 .5 . 50 -

3 .5 . 55 -

3.5 .60 -

3.5 .65 -

4.0 .00

4.0 .05 -I

4 .0 • i0 -

4.0 .15

4 .0 . 20 -

4.0 .25 -

4.0 . 30 -

4 .0 . 35 -

4 .0 . 40 -

4.0 . 45 -

4 .0 . 50 -

4.0 .55 -

4 .0 .60 -

4.0 .65 -

4 .0 . 70 -

4 .0 .75 -

5.0 .00

5.0 .05 -1

5 .0 . I0 -

5.0 .15 -

5.0 .20 -

5.0 .25 -

5.0 . 30 -

5 .0 . 35 -

5 .0 . 4O -

5.0 .45 -

5 .0 . 50 -

5 .0 . 55 -

5.0 .60 -

5.0 .65 -

5..0 . 70 -

5.0 .75 -

5 .0 . 80 -

5 .0 . 85 -

5.0 .90 -

5.0 .95 -

Zo=O

,561423

•761806

•492695

.555881

•271809

•215858

.170523

,155904

•106471

.079577

.052000

.566175

•767670

•499569

• 365960

.281234

.224824

.185307

.15092,3

.124404

•101680

.0B1244

.061687

.040830

.569639

.771789

.504385

.369521

.287610

._32101

.191602

.160304

.155274

.114284

.096127

•079853

.064656

.049634

.035157

.574347

.777256

.510648

.376629

.295617

.241079

.201638

.171600

.147795

.128315

.111933

.097822,

.085592

.074199

.065883

.054119

.044556

.03469_

.023469

ZO =0.2

.029488

.059880

.120951

.148045

.I50WIO

.140496

.123_42

•104487

.083749

.061416

.03514_

..009198

.024558

. 066085

.128524

.157114

.161650

.153150

.13B764

.122214

.105166

.O88181

.071179

.053514

•033377

.002314

.021096

.070314

.133566

.165027

.168510

.161057

.147051

.132663

.I1723_

.102266

.087910

.074055

.060373

.046265

.030559

-.007010

.016520

-.075737

-.139073

-.170260

-.176745

-.170361

.158317

-.144415

-.150426

-.117101

-.i0467_

-.093160

.082476

.07246_

-.062956

.053750

-.(;44611

-.(;35115

-.024457

-.009519

ZO = 04

.04_761

.025_69

.011328

.001532

-.002687

-.000863

.007418

•025483

.052254

.120228

.000000

.000000

.031793

.01_705

-.005978

-.019h16

-.0_8420

-.052544

-.031772

-.027167

-•018754

-.006126

012741

.046509

.290583

000000

.025537

.004009

-.01523_

-.030589

-.041329

-.047492

-.04_b94

-.048320

-.044303

-.037990

-.029555

-.018742

-.004401

.017650

.080_12

.000000

.018583

-.004_67

-.024909

-.041767

-•054135

-.062090

-.066_00

-.067_21

-.065895

-.062_46

-.058550

-.053538

-.047411

-.040852

-.035617

-.025485

-.015_77

-.003170

.020234

.000000

Zo: 0.6

.I_0524

.126_61

.149587

.185176

.238732

.355129

1.180399

.000000

.000000

.000000

.000000

.000000

.055862

.0546_3

.054814

.057220

.062"f61

.072693

.089194

.117206

.17301_

.4047_0

.000000

.000000

.000000

.000000

.057537

.051711

.026668

.022894

.020810

.020778

.0_3145

.028338

.037104

•051008

.074171

.122614

.824553

.000000

.O000OO

.000000

.023140

.014428

.00624b

-.001001

-,007007

-.011581

-.014639

-.016183

-•016264

-,014947

-.012279

-.008243

-,002707

.004697

.014_b9

.030220

.060694

.000000

.000000

.000000

Zo = 08

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.259467

.353905

.449277

.689466

6.059281

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.082893

.091998

.I02956

.117517

.137382

.166221

.212841

.308389

.885299

.000000

.OOOO00

.000000

.000000

.000000

.0000.00

.O00onn
.033625

.031265

.029Z61

.027799

.027057

.027_09

.028455

.030941

.034993

.041001

.049676

.06_440

.08_722

.12_i19

.294386

.000000

.000000

.000000

.000000

.000000
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TABLE E- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

_m= 45

XO I

.6

.8

.8

.8

1.0
1.0

1.0

2

1.2

_._4

1 4
1 .4

.4

1 .4
1.6

.616

1.8

1 .81

i .8

t.a

t .8

1 .8

2-0
B .0
2 .0

2 •0

2, .0
2 .0

2 .0

2 .0

_._

2..:d
B .2

2 .6

_._6

2 6

B 6

2 6

6

2 .6

_.i, OI

.00

.05

.i0
.00

.05

.10

.00
.05

.i0

.15

.00

.05

.I0

.15

._0

.00

.05

.I0
,15

.2Q

.25

.00

.05

.i0

.15

.20

•25

.00
.05

.I0

.15

•20
.25

•30

.00

.05

.I0

.15

•20
.25

• 30

. 35

.00

.05

. I0

. 15

._0

.25

. 30

. 35

.00

.05

.I0

.15

.20

._-_

. 40
.,1.5

Zo= 0 Zo= 0,2 Zo = 0.4 Zo = 0.6 Zo = 0.8

-I .331255

•289058

-1.425351

- •535558

-I .468954

- .620245

- .274065

-I .495757

- .665628
-.355572

-.1445_9

-I •513243
- .695251

- . 398676

- .225581
- .O54223

-I •525463

- •711676
- •425509

- .266679

- •148460

-1.554497

- .724756

- .44_752
- .29_420

- .188553

- •096553

-I . 541306

- •7"34477
- •456897

- .310123

- •213543

- .137032

- .055910

_I .546837

-•741958
- "466778

-.323023

-•250450

- •161202

- • i 002c59

-i .554855

- •752670
- .480562

-. 340478

.2525p4

.140513
- .096787

- .04913b

.000000

.000000

•000000

.000000

.000000

.000000

.793753

.H83511

.000000

.000000

.2154H0
.29509b

.608281

.000000
•000000

.122222

.O96651

.126821

._98545

.000000

.000000
.086032

.0299_7

.O10790

.046206

.187176

.o00000

.066963

.002449

.039_07

.035_66

.009_37
•144523

.000000

.055176

.021531

.067628

•076600
.054S76

.004007

.159752

.000000
.047140

.O33642

•O85062

•100764
.089224

.O58471

. (J05940

•1854_9

.056817
.O48702

.105564

.12790_

•125166

.107760

•O3164_

.047410

.006337

.o00000

.000000

.O0u000

.00U000

.000000
.000000

.000000

.000000

.000000
•00o000

.O00OO0

.00O000

.OOL'OOO
•OOCO00

•00t000
.00[000

.00o000
• 000000

.000000

.OOCO00

.000000

.OOOO00

.000000

.OOOO00

.OOOO00

.000000

.OOCO00

.OOCO00

.Oo[000

.OOCO00

.OOCO00

.000000

.OOCO00

.O00OO0

.OO00OO

.39_877

•649587

1.441756

.000000

.000000

.000000

.000000

.000000

.IY_O0'/

.226968

.317217

.522480

.000000

.000000

.000000

.0000o0

.077914
.076w22

.081993

.097_27

.131267

.2o4913

.5_6733

.000000

.000300

.000000

.000000

.000000

.000000

.000000
.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

,000000
.000000
.000000

.000000

.0OUOOO

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.o00000
.000000

.000000

_000000
.000000
.000000
.000000

.000000

.000000

•000000
.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
•000000

.000000

.000000

.000000

.O00OO0

.000000

.uO0000

.000000
•000000

.000000

.00o000

.000000

.000000

.000000

.o00000

.000000

.000000

.000000

.000o00

.000000

.000000

.000000

.000000

.000000
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XO

7-0

3 .0

3.0

3.0

3.0

3 .0

3 .0

3.0

3.0

3 .0

3 .0

7.5

3 .5

3 .5

3.5

3 .5

3 .5

3 .5

3.5

3.5

3.5

3 .5

3 .5

3 .5

4.0

4 .0

4 .0

4 .0

4 .0

4 .0

4 •0

4 .0

4 .0

4,0

4 .0

4 .0

4 .0

4 .0

4 .0

5•0

5.0

.0sSo
5 .0

5 .0

5 .0

5 .0

5 .0

5 .0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

5 •0

5;0

5 •0

TABLE ]I- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,of) - Continued

lYi,ol

.00

.05

.10

.15

.20

.25

. 30

.35

.40

.45

.50

.00

•05

.10

.15

.20

.25

. 30

. 35

.40

.45

. 50

. 55

.60

.00

.05

• 10

.15

.20

.25

• _0

• 35

•40

.45

.50

. 55

.60

.65

.70

.00

.05

.10

.15

.20

.25

. 30

.35

. 40

.45

.50

. 55

.60

.65

.70

.75

• "]0

.85

.90

-1

Zo = 0

.5_0465

•759931

.489651

• 751655

.266g51

.206748

.161517

,124417

•091755

.057815

-i .5_)5473

.706E38

.4'97366

.360929

.2,77300

.21_883

.177213

.143460

.115276

.09023E

.066360

- .040103

-i .569105

- .770608

- .502715

-.7_7538

- •284670

- .228449

- .187161

- .155061

-.128907

- .106672

-.086939

- .068516

- .049987

- .O27955

-I ,574008

- .776564

- .509503

- . 375197

- .2937UI

.238836

- .198950

.168434

.144107

.124049

.107017

.092156

.078857

.0O6550

.054813

.043038

.030145

.011289

,Sm 4.5

Zo = 0.2 zo =0.4 Zo=0.6 Zo= 0.8

• 030408

.05757t_

• 117171

• 142646

,143681

.131117

.111804

.088902

.062. d24

.030_21

.037783
.025106

.I) 64_19

.126092

.153849

.157059

• 147 _02

.151473

.I13_03

.094005

.074111

.052687

- .!)26477

.034075

. 021450

-.069501

-.131',367

- . 1606,96

- . 165517

- .i 570 _ "7

- . 142d_0

- .126664

-.Ii00_7

- .0935_b

-.07739d

- .061019

- .043464

- .021082

.046346

.016694

.o75175

• 138_0_

• 168U86

• 174929

.168087

.155557

.141129

• 126574

• iI_620

.I) 994'4_

.087173

.0755_7

.064346

.053337

.042,052

.029821

. t!l 2'4,43

.000000

.050408

.037639

.028203

.024246

.027440

.039559

.064345

•i15172

.3g6686

.000000

.000000

.035416

.017401

.001'_72

. 009 ibO

.0i5051

.015487

.0104_9

.000186

.017W83

.048h31

.i_t_729

.000000

.000000

.027588

.OO7_UO

-.010665

- .0_4620

-.0 33J14

-.038830

-.036300

-.034b72

- .02743U

-.016881

-.002004

.020662

.069876

.000000

.000000

. 019456

- .002817

-.0_2_59

-.039088

- .0507'90

-.058032

- . 061368

.0616"58

.0592,58

.055118

.049540

. 042770

.034863

.0_5_19

.014 _62

.000_44

.070059

.000000

.000000

.264584

.363ob3

.527870

.961170

.000000

.000000

.000000

.000000

.000000

.000000

.OOO000
.0H2276

.091654

.104568

.123270

.151"764

.199172

._9'7452

.908717

.000000

.000000

.000000

.000000

.000000

.047566

.845507

.044657

.045690

.049365

.056546

.068595

.08_ibE

.i_2040

.198581

.000000

.000000

.000000

.000000

.000800

.026162

.01_577

.01158W

.005820

.o0100b

.002031

.0033b5

.00209o

.000594

.00366_

.010144

.U194_3

.03322_

.055_0o

.iI0_>00

.000000

.000000

.000000

.080O00

.000000

.000000

.000000

•000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.198438

.25142_

.324723

.44578_

.72087_

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.OOCO00

.000000

.045217

.046149

.047763

.050365

.05431_

.06005_

.088_17

•079820

.096756

.I_5311

.17d693

.35_6_4

.000000

.000000

.000000

.000000

.000000

.000000

.000000



82

TABLE E- TABULATION OF THE DOWNWA_]H FUNCTION Fw (lyi,ol) - Continued

,_m_ 5.)

Xo

.8

.8

1.0

i .0

1 .I)

i .I)

1.2

1 •

1 •

i .4

1 . 4

I .4

1 .4

1 .4

1 .6

1 • _

1 . _{

1 . o

1 .8

1 . H

1 .9

I • 8

i . `9

2.0

J . 0

4 . [)

2 • 0

2 .0

2•2

2 •3

4 ,3

2 .g

2 ,2

2, .g

2 .g

2.6

2 .o

2 •d

5.0

5 .0

3 • 0

5 .0

J .0

5 .0

5 .0

] .0

. 0

lYi,ol Zo : 0

.ooi
. d'_l -1 . J_J94o5

.001

• 0 5 I -l . 406744

I0 I - .407 _Iib

"001

i

• Oh -1 458679

• 1 {) 5 !_ 5535

.00

• O ") - 1 . 4 t{ Li 7 :) H
• 10 - 6 _.{_ 74 Y

• I_5 51:4 U, 74

.001

• U :_ I - ] . 5 U d l _ 4

. i01 -.682()o_

.15 - •37094Li

• _ 0 - • [ d d 5 _ U

.00

• Ohl-1 .521021

• I 0 I -. Y 05372

. i b] -.4 i1471

• d 0 _ - . _ 456 % 5

•E5i 101442

.00

.05 -l 55146,9

• l(; 7183;_3

. 1% 4 :z,516b

• 2 /', J 780 c_ 0

• J b i ,_ g 07:5

.00 I

. 0_t -I 5J8755

• 1 U I 7 2q 540

• 1 b I 4405_Z

• 2.0 [ 297752

. _5 ! 194924• _ {) I 06 [ 03

"001

. 0 5 -I 544827

• lO 73775H

• I 5 4 ¢_ 0 0 7 3

• wO 3132!)b

. 25 216547

• 30 140610

• 35 062008

.00

.05 [-1 553423

• i0 I 749708

• 15 ] 475910

• 20 I 333880

.251 _45626

; 30 I 17788_

• 351 1236F0

• 40 0129
.00 I 07

. 05 I-I 5595o4

• I01 75772 c_

. 15 486220

• _]0 ]46870

• 25 25_B_9

• _0 198501

• _5 150816

. 40 110170

• 45 070756

Zo = 0.2 2 o = 0.4 Zo = 0,6 Zo = 0,8

000000

000 () O 0

O000QO

000000

:) 00000

0000o0

H(]0000

o00000

3599113

)()0 {J 00

_) 00 C 00

1591H8

I J 7 , b o

00©0 O0

()Oc, 00

101941

,) 071 _ 7

IUO:]61

t) 0 O (; (10

075557

I)17421

o05233

I) 2,23_ 9

128727

OOOO00

060453

{I 09 I; 79

/_40d<13

_)44 I O0

I_01_81

llle62

[)O00UQ

050657

(17150

_58010

007h19

12537g

<)00000

058645

044256

o 98174

I17100

ll(;Oqb

086796

050957

006755

000000

031494

054600

112566

13o00_

1341) 66

i1918_]

090001

067251

029002

{)50062

I UO000

( G U G t) O

( O0000

( 00000

( 00000

_O0000

( 80uO0

( 00 k_JOO

C OG C,I) d

COO000

t 00000

( O00UO

£ 0 O (J () 0

000000

t OOObu

CO00oO

COOL) oo

G <)(JO()O

OUOUO0

000 O 00

O 0 O O ':) t)

000000

OCU<J<_U

000 (J ii 0

OUO000

00 O {; iJ 0

OOO000

0 O ,_ } , O

OuOOOU

O)OOO0

OOOOOO

0000)0

OOO(iliO

000000

000000

0000[)0

420239

7 £ 50 '/ 4

I 75 Y 5 _) 6

030000

0 DOOI) d

0 )OOqO

030000

0 30000

1 .0892

1 324O1

1 3'7766

32555

3 52 K81{

0 ;0000

0 )0000

0 )0000

0 )0000

0 _207_

0 _6_77

0 i5_35

0 )3042

0 _1_22

1 _'0588

2 19_25

0 _0000

0 iO000

0 _0000

000000

OOOuO0

O000UO

O00UO0

OOC@O(J

000000

O00uOO

dUO000

o 0 (} O O i

000000

OOO000

00000`9

00 U 00 ,J

000000

OdO000

000000

000000

000000

OUOOOO

OOO000

0 O 000 O

oO000O

O ,J Ci <, (30

uCO000

O000OO

uOO000

000000

OO ,C O0

0 ,0 (> i] ;

u _J U 800

OUO000

L) 0 b O C 0

G O 0000

UO C o (J()

00000 q

000000

OOOO00

OOOO00

000000

O 00 U (70

0 (; (] {J _) i)

{) 00000

000000

000300

030000

000000

UOOO00

000000

000 Ij t)0

GOt!Q00

O O i ,i C ")

00 (] 0 ') (;

OOOOOO

000000

000000

000000

000000

000000

000000

000000

000000

0 0 0 000

000000

000000

uO0000

O00uO()

oO0000

DO0000

000000

000000

000000

000000

CObo00

000000

000000

C; 00 [) 00

00 i) 000

uO0000

000000

000000

000000

tlO(;OOO

000000

000 O 00

000000

000000

GO0000

000000

uO0000

000000

00000C,

00 C C :] 0

(J 0 O 000

UO0000

00000 C,

L, O 00 _3 {}

ti 0 O 0 (' C

0 U 3000

000000

OOOOCO

(}00000

0 O (} 00 O

(JOb000

l) 00 t} _) (;

000000

UO0000

OOO000

UCOOO0

dO0000

,JOCdO0

g 0 O 0 0 0

00 L) 0 f) 0

OOlJOOI>

0 _J 0 (J `90

000[)0<

000000

OOOO00

000000

U 000 `9 C)

oO000O

O000_C

000000

000000

OOuOr) O

00000 [)

000000

000000
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TABLE Tr- TABULATION OF THE DOWNWASH FUNCTION Fw (lYi,ol) - Continued

XO

3.5

3 •b

5 • 5

3 • b

3 • 5
5 • 5

3 . 5

3 .b

5 •5
5 .5

3.5

J •5

4.0
4 •0

'4 . 0

4 •0
4 .0

4 •0

4 .0

4 .0
4 .0

4 .0

4 .0

4 .0
4 .0

4 .0

5.0
5.0

5 .0

5 .0
5.0

5.0

5.0
5.0

5.0

5,0

5•0
5.0

5.0

5.0

5.0
5 .0

5 .0

lYi,ol

.00

• Ub
.i0

•ib

•30

• 50
• 3,b
.40
. 4b
.50
.55
.00
.05
.10
.15
.<_0
.;_5
• :50
, _5
.40
.45
.50
,55
.60
,65
.00
.05
.10
.15
.20

• 30
.35
.40
.45
.50
.55
.60
.65
.70
.75
.F_O

ZO = 0

-I .Sh4ot19

.7_4034

.3h751_

• _ Y _ 837

._14_7

.170144

• i .14 b31

.10403_

• 0 7 b 40 H
.04415tI

-I .5_{504
- .ThM47H

-.500040

.3e, 4670

-._81349

•i_069

.148876
- •i_1396

.0'9/462
- .OYb355
- .OhJ052
- .0_4_65

-I .5?3623
- .775789

- .508411

- .375591
- .gW1736

- •836303

- .195903

- .164823
- .139870

- .11_I01

- .101239
- •085379

- •O70796

- •056796

- •042441
- •025477

/gm: 50

Zo : 0.2

•025743

• LA 51_'t

• 151h14

• 140101

. I01 f5W

.I),b4,J Jl
- .()2. UC u3

.()V 556E

.021_438

,157753
- . 161h3b
- , 15_,21_9
-•136_9

-.119_43

-.101060
- •()8_506

- • o63 _i'/

- •013149

.o00000

.016898
- •()745_4

- . 137YW4

- •167_8W

- .17_023
-.165441

- . 152:_2, W

- . L3726_

- . I_200_
- . i07_ 57

- ,(]W37, O_

- . (} '197 6
- •()60YIW

- •()53t_4W
- ,039_0w

.O09161

Zo'OA

•040556
.0,_5421
.O1 _.4[)4

• [.)O b U b f
.010746

. () ,_44 _

.OU_H')I

.Ut) O00U

. OOOU',)O

, 030Z_6
, UllbV_

.(}04540

.Glob()6

.0_44'f

.0_b?,gl

.OZ,JUhO

.OI4uVb

•000'_40
•0193_0

.Obb'.V_l

._i_44

.000000

.OOOUO0

.0_0517

.001022

.0_0_97

.035713
•045b45

.052041

•05411]

.05043,b
•044_)6_

.03701'_

.0'z'148_

.015550

• 000bl H

.000000

•000000

ZO=0.6

• 1497H8

. t ,,_,_'/ 0 J

• ,_hIbU /

• 3440;J/{
• h _ V,t.O't

.uU0O00

• u u ()000

.{)UUO00
• I)U C) 0 O 0

• ULIO000

.{)UO000

• 00(}000
.0653_6

• 07 _;_} ,;{]

.108S_,4

.156,/8_

.uOO0Q0

.ooo0oo

.(Jo0o0o

.ooooo0

.u0ooo0

. UUOO00
, 030401

.02454_
,UI%;414

,Ulb471

.O13114

.UI_6_

.014_

.01U5_0

.U_b'/31

.U36'114

.0b3_34

. 08.'4584

.000000

.000000

.000000

.0oO000

Zo" 08

.UOUO00

.000000

. O00O00

. O000QO

• 000000

• 000000

• {100000
• 000000

• (} 0 (10 o 0

.{)0o000
• 000000

• o 00 (300

, ()[)(_00 O
.000000
• 000000

• 0U0000

.000000

.000000

.000000

.000000

.000000
• 000000
.000000

• 0000n0

.000000
• 000000

. t) 6 _ 7 '91

.077534

.0STY109

, 1014 ;',_
.11_'t3

• 14_,U06
• l't 8,h_ 0

._UWh'/I

.000000

.000000

.000000

.000000
• 000000

.000000

• 000000
• 0UO000
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TABLE II.- TABULATION C_ TH_ DOWNWASH FUNCTION Fw(lYi,ol ) - Continued

m = m

lyl,ol z o : o

o.6 o

•6 •05 -i 986o14

•6 .zo -.784636

•6 .15 -.513673

.6 .20 -.375132

.6 .29 -.289363

•6 .30 -. 229721

•6 •35 -. 184673

•6 .40 -. 148284

•6 .45 -.116968

•6 .50 -.087976

.6 .55 -.057824

.8 0

.8 .05 -1.988488

.8 .1o -.789556

•8 .15 - •521108

.8 .2O -.385293

•8 •25 -. 502368

•8 .90 -. 245901

•8 •35 -. 204450

8 .40 -. 172290

•8 .45 -. 146210

•8 •50 - •121240

•8 •55 -. 109069

.8 .6o -.087726

•8 •65 -. 071370

.8 .70 -.059o36

.8 -79 -.036922

1.0 O

l.O .09 -1.58994o

I. o .IO -. 791789

1.0 .15 -.524515

1.o ._ -.389849

1.0 .25 -.510535

i.O •30 -.299O4O

1.0 .35 -.212980

1.0 .40 -.182335

i. 0 •45 -. 157922

L.O .50 -. 137832

1.o .55 -.IZO857

1.0 .60 -. i06103

l.o .65 -.o95o36

1.0 .70 -.081204

1.0 •75 -. 070181
i .o .80 - .059683

i .0 .85 -.049518

1.0 .90 -.058541

1.0 .59 -.026156

1.2 O

1.2 .05 -i.590155

i. 2 .i0 -. 799o05
i. 2 .15 -.526556

i. 2 .20 -. 392322

i. 2 .25 -. 311526

i. 2 .30 -.256835

i. 2 •55 -. 217478

1.2 .40 - .187966

1.2 -45 -. 1659_4

1.2 •50 -. 144681

i.2 -55 -.128994
i.2 .6o -.n_860

i. 2 •65 -. 102911

1.2 •70 -. 092536

i. 2 •75 -. 082827

i. 2 .80 -. 074142

i. 2 .85 -. 066o85

1.2 .9o -.098_84

i. 2 •99 -. 051177
1.2 1.oo -.o43988

zo = 0.2

0

- .086449

-. 144711

-. 169098

-. 169186

-. 155983

-. 136414

-. I15895

-.089929
-. o626oo

-. O29170

.040793

0

- .09009o

-. 151948
-. 18O112

-.184322

-.1796io
-. i61146

-, i44689

-. 127965

-. 111645

- .099858

- .08o439

-.064975

- .048667
-. 026623

.00i709

0

-.091440

-. 154785
-. 184408

-.190129

-.185o00

- .170221

-. 155587

-. i4o870

-• 1268o9
-. 113641

-. 101370

- .O89892

- •079C_4

-. 068669

-.058510

- .048271

- .037_48

-.o24928

- .oo6o98

o

-. 092149

-. 156207

- .i86555

-. 195o14

-. 186647

-. 174658

-.160851

-. 147oo9

-. 155884

-. 121728

-. ii0567

-. 100527

-. 090899
- •082161

- .07399,'-
-.o66275

- .058891

-.o51715
- .044594

-.037352

Zo =0

0

-. 0061'

-.oo96(
-. oo81

0

.0162"

•O451_

.o876'.
•1790_

0

0

0

0

- .o187_

- •0352,

- .0479_

- .055_

-. 0993_

-. 0586]

-.0942

-.O468

- .o367_
-.o23_

-. oo655

•o176]

•o63_
o

o

o

-.O2152

-. o4o9_

-. 05662:

-.0677@

-.o7454

-. 07744

- •07724

-. 07467

-.o7o53
-. o646'

-. o580o

- .09048
- .04212

-. 05276

-.02193
-.0084'

.01131

.06597

0

0

-. 02269

-. 04322
-. 06OO1

- •07255

-. 08053

-.08452

-.08569

-.08499

-. 08189

-. 07799

-.o7335
-.06820

- .o627o
-.o_69_

-•o9o97
-.Ca0_76

- .o58_9

- .03130

- .02561
-.o145&

z o = 0.6

0

.00490_

.01O643

•o18O1O

.02?846

.04ii07

•059116

.O84195

•121171

•184578

•355072
0

o

0

o

o

0

-.oo5961

-. oi145i

- .o15985

-•o19265

-. 021097

-.021237

-. O19747

-. 016566

-.o11655

- .oo4896

•oo5998

.015669

•051959

.055522
•1o 2982

o
o
o
o

o

- .0o8_50

-. 016403

-.025519

- .029479

-.09103

-.037325
-.039164

-.039710

-.O39O77

- .O57389

- .034756

-.031261

-.o269_7

- .o21Bo4

-.o15739
- .008551

.000290

.O12492
•028821

.O64361

Zo=0.8

0

•008128

.01667o
•026060

•056778

.049597

.064685

.o858oi

•i08742

•i43545

•198_48

• 513552

0

0

0

0

0

0

0

0

0

-. o01638
-. 005099
-. o04214

-. 00i_B33
- .004825
- .00_ 075
- .o02496
o

.oo5505

•o08158

•014o75

.o2159_

.031199

._5826

•O61488

.089525

•150465
o

0

0
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1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.6

1.6

1.6

1•6

1.6

1.6

1•6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

1.8

Ii F CT O.F  lyiol) Contln e 

m = _

lYi,ol

0

.o5 -1.59o54o

•lO -. 793741

.15 -. 527462

.20 -. _93807

• 25 -. 313194

.30 -. 299097

• 35 -. 2201_ 4

.40 -.190651

.45 -. 167455

•_0 -. 148659

•55 -. 133053

.60 -. I19831

.65 -.108432

• 70 -. 098452

• 75 -.089594

.80 -. 081632

•85 -.07439o

.90 -.o6?760

•95 -.o61529

I.OO -.055695

o

•09 -i •990769

.i0 -.794219

•15 -. 528180

.20 -.394767

•25 -. 314400

._0 -. 260554

•39 -. 221858

.40 -. 192626

.45 -. 169701

•90 -. 151184

•95 -. 135869

.60 -. 122950

•69 -.111869

•70 -. 102225

•75 -.093724

.80 - •086145

•85 -. 079317

.90 -.o7_io5

•9_ -.067402

1. O0 - •O6212O

0

•05 -i. 590926

•IO -.7945_7

•15 -.528671

.20 -. 395424

•25 -.315229

.50 -. 261548

• 35 -. 225025
.40 -.193969

.45 -.171223

•50 -. 152891

•99 -.137767

•60 -. 1250%4

.65 -.114]_66

•7o -. lO4734

•79 -.096454

.80 -. 089108

•85 - .o82525

.9o - .076573

•95 -.o71149

1 .OO -.066167

z o = 0 z o = 0.2 z o = 0.4 z o = 0.6 z o = 0.8

0

-.092557

-.157o26

-.187787

-.194669

-.188731

-.i77183

-.i6383o

-. i50459

-. 137827

-. 126188

-. 115576

-. 105923

-. 097128

- .o89o8i

- .o8i677

- .o748i9

- .o68419

-. o62397

-. 056677

- .051188

0

-.0928i5

-.15754_

-.i88565

-.i9571o

-.i_6@_o

-.i78765

-. 165690

-. 152606

-. 140268

-.128956

-.ii8642

-.io9323

-.100879

-.093204

-.086198

-.o79843

-.o73833

-.068321

-.o63168

-.o58320

o

-.023260

-.044357

-.061718

-•074646

-.083227

-.088036

-.o89845

-.o894i2

-.087385

-.084272

-.080446

-.076177

-.071645

-.O66972

-.062232

-.057467

-.052692

-.047905

-.043o8i

-.o38179

o

-.o23588

-.o45o15

-.o627o9

-.o75974

-.o84897

-.o90056

-.092224

-.092161

- .0905i8

-. 0878o5

-. 0844o0

-. 080573

-.o76513

-.072344

- .068151

- .063983

-. 059869

-.055822

-.051845

-.o47929

0

-.0o9403

-.018357

-.026469

-.033449

-.o39126

-.043445

-.046436

-.O482o6

-.048888

-.048630

-.o47577

-.045855

-.043575

-.040820

-.O37654

-.034112

-.030205

-.025913

-.021i73

-.oi586_

o

-.009895

-.oi9343

-.o27954

-.039441

-.041635

-.o46483

-.o5oo25

-.052365

-•053643

-.054014

-.053628

-.052621

-.051113

-.o49204

-.046975

-.044483

-.041779

-.038860

-.035842

-.032652

-.092989 -.023798

-.157891 -.049435

-.189088 -.063340

-.196410 -.076819

-.190919 -.085998

-.179824 -.091336

-.166934 -.093728

-.143784 -.093894

-.141892 -.092486

-.130758 -.090015

-.120667 -.O86861

-.iii559 -.O83294

-.103334 -.079506

-.095887 -.075623

-.089120 -.071730

-.082942 -.067882

-.077273 -.o64109

-.072049 -.o60430

-.067198 -.056851

-.O62679 -.053365

-.010181

-.019916

-. 028817
-.036596

-.043087

-.048237

-. 05 2o88

-. 054746

-.o56353

- .057063

-.057031

-.056395

- .055278

-.053783

-.051994

-. o49980

-. 047792

-. 045471

-.043048

- .040541

0

-.o03877

-.0076oi

-.011030

-.014042

-.oi6534

-.018452

-.019737

-.020375

-.020363

-.019711

-.O18432

-,016539

-.014o34

-.010904

-.007107

-.002559

.002895

.oo9536

.o179oo

.o29ii2

o

-.o04761

-.oo9375

-.o137o7

-.oi7639

-.021082

-.o23975

-.026280

-.027992

-.029122

-.029694

-.029743

-.029508

-.028428

-.027139

-.025470

-.023461

-.021077

-.018362

-.015285

-.Oli804

o

- .005207

-. 010270

- .015053

-.oi9444

-.023354
-. 026723

-. O29822

-.031742

-.0334o0

- .034525

-.o35156

-.035338

-.o55116

-.o34537

-. 053641

-. 032469

-. o31040

- .029392

-.o2754o

-. 025495
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T_ ii T_TIo_ oFT_ DO_WA_F_OTION_(lYl,ol)Continue°

m=_

z ° = 0 zo = 0.2 z o = 0._ z o = 0.6 zo = 0.8

2.0

2.0

2•0

2.0

2.0

2.0

2.0

2,0

2.0

2.0

2.0

2.0

2•0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2•2

2.2

2.2

2.2

2.2

2.2

2.2

2.2

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

2.6

lYi,ol

0

•05 -i.5910_i

.i0 -. 794779

•15 -.529023

•20 -. 39.5893

.25 -. 315813

•30 -. 262257

•35 -. 223856

.40 -. 194924

•45 -. 172304

.5o -. 154ioi

•55 -. 139108

.60 -.126520

•65 -. ii578i

• 7O -. i06492

•75 -.098360

.80 - .091167

•85 -.084745

•90 - .078961

•95 -. o738o5

i. O0 -. 0689.16

o

•o5 -1.991759

.i0 -. 794953

•i) -. 529282

.20 -.596240
•25 -. 316248

.30 -. 262780

•35 -. 224468

.40 -.195628

.45 -. i731oo

•5 o -, i5499o

•55 -.i40o92

.60 -. 127601

.65 -.116961
•70 -. i07774

•75 -. O99747

.80 -.092662

•85 -.086351

•90 -.080682

•95 -.075553

I.O0 •070882

0

.o5 -1•591253

.io -. 795186

•i5 -.529240

.20 -.396708
•25 -. 316835

•30 -.263487

•35 -. 225295

.40 -. 196575

.45 -.174170

•50 -. 156184

•55 -.i41412

.60 - .129049

•65 -. i18539

•7o -.109484

•75 -,i01593

.80 -.o94646

.85 -.088476

.9O -. 082993

•95 -. 077974

i. O0 -.073456

o

-.0931i2

-.158137

-.189458
-.i96904

-.191538

-.180570

-.i678o8

-.155043

-.Z43O50

-.132031

-.122080

-.113114

-.i05o35

-.097741

-.091131

-.o85ii6

-.o796i8

-.074568

-.069909

-.o65593

o

-.0932o2

-.158328

-.i89728

-.i97265

-.19199i

-.i81116

-.168447

-.155776

-.143859

-.132958

-.123106

-.114242

-•106267

-.099079

-•092579

-.086677

-.081295

-.076367

-.o7i833

-.067645

o

-.093388

-.i58558

-.190090

-.197749

-.192997

-.181845

-•i69300

-.i56754

-.144965

-.134192

-.124470

-.115737

-.io7898
-.100847

-.094487
-.o88728

-.o83493

-.078716

-.o74398

-.o7o3o9

o

-.02394:
-.04572(

-.06376!

-.07739_

-.0866T

-.09220_

-.09474_

-.o95o6_
-.o9381_

-.o915o(

-.0885o_

-.o8511]

-.o8149(
-.07779]

-.o7408(

-.o7o43_

-.06686

-.o654o_

-.060o5_

-.05682]

0

-.02404f

-.045924

-.06407_

-. 07780]

-.08719(:

-.09282]

-.09946_

-.o9589_

-.09475]

-.09255]

-.os967_
-.O8639]

-.o828_

-.o79314

-.o79735

-•o72212

-.068775

-.065457

-•062254

-•059174

0

-.024175

-.046185

-.064474

-.078334

-.O87857
-.093623

-.096407
-.096972

-.o95969
-.0939o5

-.091175
-.088O4C

-.084693

-.081264

-.o7784i

-.074477

-.071209

-.o68o95

-.o65026

-.o62i25

o

-.OLO364

-.020282

-.029367

-.037332

-.044011

-.049352

-.053397

-.056252

-.058061

-.o58980

-.o99161

-.058747

-.O57860

-.o96604

-.055066

-.o53315

-.o5i4o7

-.049383

-.047277

-.045114

o

-.oio488

-.020532

-.029742

-.o37833

-.o44639

-.o5oio9

-.o54284

-.057272

-.059216

-.060272
-.o6o594

-.060324

-.059586

-.058484

-.O571O4

-.055519

-.093782

-.051938

-.050021

-.048057

0

-. 010644

-. 02O842

-. 030209

-.038459

-.045421

-.o51o5o
-. 095386

-. 058536

-.o6o645

-. o61868

-. O62360

-.062263

-.061702

-.06o78o
-.o59586
-.058191

-.o56650

-.o55oo9

-•o5349o

-.051556

o

-.OO5467

-.OLO79O

-.oi5836

-.o2o491

-.o24669

-.o28311

-.o31388

-.o33893

-.035844

-.037272

-.038216

-.038724

-.038845

-.038625

-.038109

-.O57337

-•036346

-.035166

-.033823

-.032338

o

-.005653

-.011122

-.016335

-•021158

-.025506

-.029320

-.032571

-.O35255

-.o37388

-.0390o1

-•04o136

-.04084i

-.041165

-.041i56

-.o4o86o

-.o4o318

-.o39568

-.o38643

-.o3757o

-.036373

o

-.oo5827

- .011510

-.016917

- .021937

- .026482

-.o3o496
-. 033948

- .036836

-. 039175

-. o4o999

-. 042349

- .043274

-. 043822

-.044043

-.043984

-. O43686

-. o43189

-.042526

-•041726

-.040814



87

TABLE II.- TABULATION OF THE DOWNWASH FUNCTION Fw(lYi,ol ) - Continued

lYi,ol z° = 0 zo = 0.2 zo = 0.4 z o = 0.6 zo = 0.8

5.0

3.0

3.0

3.0

3.0

3.0

5.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

5.0

3.0

3.0

3.0

5.0

5.5

3.5

3.5

3-5

5-5

3-5

5-5

5-5

3-5

3-5

5-5

3-5

3.)

5.5

3-5

3-5

3.5

3-5

3.5

3-5

3-5

0

.05

•i0

.15

.20

.25

•30

.55

.40

.45

.50

.55

.60

.65

.70

-75

.80

.85

.90

.95

i .00

O

.05

•I0

.15

.20

.25

.30

.35

.40

.45

.90

.55

.60

.65

.70

.75

.80

.85

.90

•95

i .00

-i •590768

-. 795333

-.529853

-. 597002

-. 317205

-. 265923

-. 225812

-.197167

-. 174838

-. 156929

-.142234

-. 129949

-. 119519

-. 110544

-. 102734

-.095870

- .089784

-. 084347

-.079455

-.075026

-1.591387

-•795450

-.55oo29

-.397257

-.317497

-.264282

-.226225

-.197640

-.175371

-.157523

-.146025

-.130666

-.120297

-.iii385

-.1O3639

-.096839

-.090818

-.085446

-.080621

-.076260

0

-.093988

-.158708

-.190316

-.198050

-.i92975

-.i82297

-.169829

-.157561

-.145649

-.134954

-.i253ii

-.116659

-.108901

-.i0i932

-.095655

-.089933

-.084833

-.080144

-,075855

-.071918

0

-.093474

-.158828

-.190495

-.198452

-.193272

-.182657

-.170250

-.157842

-.146191

-.i35558

-.125978

-.ii7388

-.i09693

-.i02788

-.o96576
-.090967

-.085885

-.081263

-.077042

-.073174

0

-.024255

-.046350

-.064715

-.078656

-.088260

-.094109

-.096975

-.097622

-.o967o2
-.094728

-.092079

-.089029

-.085770

-.082430

-.079096

-.075824

-.072649

-.069590

-.066658

-.063856

0

-.024317

-.046521

-.064904

-.078908

-.088575

- .094487

- .097418

-.098129

-.097274

-.095364

-.092781

-.08979"[

-.086605

-.083332

-.O8OO67

-.076864

-.073759

-.070771

-.067911

-.065182

o

-.010734

-.o21025

-.05048o

-.0388i9

-.095874

-.051595

-.056O23

-.O59267

-•061469

-.062787

-.063576

-.063376

-.062913

-.O62O92

-.o61000

-.059708

-.058274

-.O56741

-.055144

-.053511

O

-.010800

-.021160

-•030686

-.o39113

-.046218

-.o52o08

-.056506

-.o5982o
-.06_©92

-.063482
-.064142

-.064215

-.o63829

-.063077

-.062061

-.060844

-.059486

-.058031

-.0565z3

-.054961

0

-.005933

-.01i722

-.oi7236

-.022363

-.o27015

-.031137

-.O34698

-.O37696

-.04o146

-.042o82

-.043546

-.044585

-.04525o

-.04559i

-.045653

-.045479

-.045108

-.044574

-.043907

-.043131

0

-.006010

-.0ii877

-.oi7468

-.022673

-.027403

-.o3i603

-.035243

-.038319

-.o4o85o

-.042866

-.044411

-.045552

-.046280

-.046704

-.o46851

-.046763

-.046480

-.046034

-.045457

-.044773
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X

4.0
4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0

4.0
4.0
4.0

4.0
4.0
4.0
4.0

D •0
5.0
5.0
5.0
9.0
5.0

5.0
5-0
5.0
5-0
5.0
').0

).0
').0
5.0
5.0
5.0

5.0
5.0
').0

D .0

I
i

lYi,ol
o

.05
•lO
.15
.20

•25
.30
.35
.40

.45

.5o

.55

.60

.65
•70
.75
.80

.85
•90
._5

1.oo

o

.05

.io

.13

.20

.25

.30

.35

.40

.45

.5o

.55

.60

.65

.70

•75
.80

.85
•90

•95
i.oo

z o = 0

-1.591424

-.799526
-.530143
-.397390
-.317688
-.264511

-.226492
-.197946
-.175716

-.157907
-.143312
-.131129
-.120800

-.111928
-.104222

-.097462
-.091482
-.086152
-.081369

-.077051

-1.591470
-.795615
-.530278
-.397569

-.317912
-.264780
-.226806

-.198306
-.176121

-.158357
-.143808
-.i3i071

-.i2i39i
-.112563
-.1o4903

-.o9819o
-.o92258
-.086979
-.082240

-.077970

m = ca

zo = 0.2

0

-.093496
-.158905
-.i90611
-.19_443

-.193466
-.182889

-.i70521
-.i58152

-.i4654i
-, 135947
-. 1264o7
-.i17857
-.ii02o2

-.103338
-.097167
- .O91599
-.086599

-.081978
-.078849
-.073975

o
-.093541

-.158995
-.190746
-.198624
-.193692
-.183161
-.170838

-.158515
-.146949
-.136402
-.126907
-.118404

-.Ii0796
-.i03979
-.097854
-.092334
-.087342
-.o828o9

-.078679
-.074903

zo : 0.4

0

-.0 -)4358
-.0 _6556
-•0_5024
-.0 F9068

-.(>_8776
-.054729
-.o )77oo
-.o _452
-.0 _7637
-.0 _5769

-.0 }3227
-.o _5285
-.O__7134
-.@ _3904
-.(__0681

-.O'"7521
-.0"5256
-.0'"1515
-.0(8699
-. _ 6016

0

-.o_44o5
-.c_6574
- .o(5164
-.o"9254
-.o(9007

-.0!5008
-.0(8026
-.058825
-.o_8058
-.o! 6236
-.o( 3742
-.0_ 0848

-.o_ 7745
-.o_ 4563
-.o_ 1388
- .01B277

-.O] 5264
-.0]2369
-. o( 9603
-. o( 6970

zo : 0.6

0

-.0i0845
-.021246

-.03O630
-.039269

-.046432
-.052265
-.056807
-.060164

-.062480

-.063914
-.064618

-.o64735
-.064390
-.063688

-.o62716
-.061546
-.060234
-.O58826

-.057356
-.055851

0

-.01o939
-.021343

-.030960
.039460

-.046676
-.o52958
-.097148
-.o6o555
-.o6289_
-.064403

-.065157
-.065324
-.065029
-.064378

-.o63457
-.o62338

-.061078
-.05972i

-.058305
-.096851

zo = 0.8

0

-.006057

-.011970
-.017609
-.022859
-.027638
-.03i885

-.035572
-.038696
-.041274
-.043339
-.044932
-.046102

-.046899
-.O47373
-.O47569
-.O47532
-.C49462

-.o469o6
-.O46381
-.047884

D

-.006108

-.012074
-.017764
-.023068
-.027897

-.032197
-.035936
-.039116

-.041744
-.043861
-.o45507
-.046731

-.o4g)8i
-.o481o9
-.o4836o
-.048377
-.048200

-.047862
-.047392
-.046818
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TABLE Ill.- TABULATION OF TEE DOWN_ASEI FUNCTIC_ Fw, 0

zl.00._ zo = 0.6 zo = 0.8

209 L_)8 0 •i<90_6 _J6-_96 0-711703O0.6 0

.530516

__ _ _ .19'2083 _ .171998 _ m97249 I .201646 I .277095
1.6 ' .19_19_< _}]& I .209406 I .214605 I .229720

I .102437 I "16684a I '1736t_2
_Jo I -i_ooi4 1 .i')72o2 _i_71_9 I .bo5_7 I .i553i_

2.2_ .i34o70 I .127769111859 _!3902 I "129-1523 I .128069
2.0

3.0

_m =0.2

__ .214)_ I "187604

I 4_37 I "°77'_>° _ '0770u°

_81 .0_L812 .062107

_m = 0.4

I.O .218507

' 18y 771.i_ . 2

' .ioo69y

__7_ .06_L50

l]m= 0.0

.=.59712 I .229_27

_l 10>8_ .200197

' .i36697

3-5 •

_475 .065245 .062928

_m O.d

0.6 o
_i_ 0.487607

.8
_I ._ I ._6_
1.2 "270527

__78 I .i96boi I .i99i_3

_764,'0 1 "176651

2.0 " 4 _

__ ._o_ I ._-_
0 ?07_ _3.5

#m = 1.2

0.6 0

.8 0

36#778

_m - 1.4

1.0 0

i. 2 1. 268706

i.4 .55i9_

i. 6 .566548

i .8 "27_T*4

i .192')35.15i357

.12_7>3

.I01062

_.o .086_©5

_m = 1.6

.6 o25@# ;17 O. 7_699 0 0 0

I I  i ii!o i°i_ o
i4_075

_2_ I .27uo_

_.0 .i3iS06

_m = 1.8

0.6 o

.8 o

i.o o

1.2 0
_.0_7291

5.0 [113007

0036694.0 ' "
.... _ 2
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x o
I zo =o

TABLE Ill.- I'ABULATION OF THE. DOWNWASH FU ICTION Fw, O - Concluded

ioo21ooizoo61oo
_m = 2.0

0.6 0.530517 1.O67644 0 0 0

.8 .397887 .)65466 0 0 0

1,0 •518510 .394664 1.0L_224 0 0

1.2 •269258 .306926 .533822 0 0

1.4 .227564 .252727 •366908 ._}194 0

1.6 .1989L4 .215573 .282753 .9202)9 0

1.8 .176839 .188390 .2317_9 .}39861 .94747}
2.0 .159155 .1674bi .177552 .272926 .910112

2.2 .1446_6 •l_O_JS0 .172419 .222212 .5h_18

2.6 .122427 .126141 .i_8504 •16424) .216701

30 .i06103 .108906 .116292 .13155_ .199447

_.D .090_A6 ,092491 .0972_9 ,i06174 ._21262

4.0 .079977 .08098} .085730 .089_98 .098666

5.0 .0o3062 .064175 •065759 .068_40 .07278)

_m = 2.9

0.6 0•_5C_17 2.503378 0 0 0

.8 ,5 _7887 .T38629 0 0 0

i.o ._18310 .4692_6 o o 0

1•2 .2692_28 •}41613 1.151689 0 0

i•4 .227364 .272628 .D66529 0 0

1.6 .r,5_/_4 .228148 .37_34D 2.18_412 o

l.i_ •_(o<__,# .196842 .287118 •767792 o

2.0 •1D9195 .173482 .232628 .436191 0

2.: .14468o .153313 .196949 .524507 1.1}5780

!.b .iz2427 •128755 .151448 .20_C_6 .380956

5,(3 .l_k_IO_ ,ii01_9 .12412_ •193089 .22_158

5-) .0 _094o .095491 .101888 .119022 .152706

4.0 .o7_377 .081273 .o86741 .097}40 .116314

D.O .0636o2 .00_925 .007234 ,07219_ .080246

_m = 3.0

o._ o.j5o517 o o o o

.8 .597887 1.2o3o96 o o o

i.o . I18_io •589i28 o o o

1.2 . :o5_58 .393806 0 0 0

1 , . ;Z7%0j_ ._00748 1•272318 0 0

i.o •itCh44 •2_D262 .6oi549 0 0

i.8 .i7o8_? .L_8121 .392i96 0 o

2.0 •159139 .18i_8 ,292564 i•_04023 0

2.2 .144686 .161034 .2}4696 .621412 0

2.6 .12242_ .1320_9 .170240 .29_5593 1. _1_58

5.0 •106103 .l12ESh .154962 .195C43 ._i0193

_.? .0_m6 .09A 788 .108110 .158639 .21_671

4•0 .o7_*77 .082131 .090674 •108670 .146282

5.0 .005662 .064957 .069118 •077122 .0912_8

0.6 0.530917 o o o o

•8 .397887 2-768413 0 0 0

i.o .31831O .810405 0 0 0

1.2 .2652_8 .47_024 0 0 0

1.4 .227_64 .340777 0 0 0

1.6 i_89_4 .268425 1.5842o 7 o o

i,8 .i7o839 .2229o7 .653055 o 0

2.0 •159155 .191438 .4o52o5 o o

2.2 ,144686 .16_262 .2_986_ 2.9_3_4 0

2.6 •122427 .156186 .19801_ .917_7 0

_.o .i0oi03 .i14_58 .14_9 .27Ol}5 i._77717

5.5 .0909_6 .0963o! .116322 .169850 .367689

_.o .079)77 .o83164 .o_6,7i9 .iL_)187 .f_326oi

5.o .o636_2 .o65_74 .07146o •o6_7io .io7922

Xo I Zo = 0 I Zo = 0.2 zo = 0.h z_ = o.e

8m = 4.0

O.6 I 0.590517 I 0 0

.8 I .397887 I o 0

i.o I ,518310 I 1-326291 I o
1.2 I ._65258 i .61OO82 i 0

1.4 ] .227364 I .399283 I o

1.6 1 •1989_4 _ •30004} I o

1.8 1 .176839 I .24227} I 1•488866

2.0 I .199z99 I .204297 I .658h30

2.2 I .144686 I .177298 I •418196

2•6 I .122427 I .14/202 I .240816 I

3.0 •106105 •i17953 .171043

5-5 I .000946 I .098250 I .127171 I

4.0 •07977 .o8_86_ .i021h8

9.o •063662 | .066079 .o74551

I

I

ZO = 0.8 I

I

o io I
0 I o I

i

Oo '°o I
0 o
o o I
o o I

o ' o

o o

1.982187 o

.442o89 i o

,22hi01 1.057868

.150146 .55i57_

.09a562 .134501

_m = _.5

0.6 I _.530517 I o o 0 o

•8 I •597887 I 0 0 0 0

i.O I .918510 1 }.179o15 o 0 0

i.2 1 .265258 _ •86i921 o 0 o

1.4 I .227_64 I .488889 o 0 o

i.6 I .198_44 I .3_4i26 o o o

1.8 } .176839 } .2678_2 0 0 0

2.0 I .159155 I .22070) 1.987907 0 0

2.2 1 .144686 1 .z8856o .692027 0 0

2.6 I .122427 I .i_7269 .511698 0 0

3.0 I .lc6105 I •121635 ._16_2 1.0_8558 0

3-9 I .0_3946 I .i00_23 .I_1662 .329104 0

4.0 I -o79577 I .O85801 .110553 .190265 .795755

5.0 I .065662 I .O66776 .0?'/829 .i04646 .180866

_m = 5.0

0.6 u95o517 o o 0 o

.8 .397887 0 0 0 0 I

i.O .518_i0 0 0 0 O0 Ii.2 .265298 i.45911 0 0

i.4 .22736_ .636732 0 0 0

i.6 .198_4_ .4O7765 0 0 0

1,8 .176839 ._02229 0 0 0

2.O .i59195 .24181i 0 0 0

2.2 .14_686 .202627 1.68o9_ 0 0

2.6 ,122427 .154982 .445967 0 0

3.0 .i06103 •125977 .248289 0 0

3.5 .090946 .102971 .i61422 .999152 0

4.0 .o75077 .087433 .12o9o6 .261543 o

%0 .063662 .O87_69 .082066 .12i60h .275164
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TABLE EZ.- TABULATION OF THE SIDEWASH FUNCTION Fv(lYi, ol)

_m=0.2

XO

.6

.6

.6

.8

•6

•6

•6

.6

.6

.6

.8

.8

.8

.8

•8

.8

.8

•8

.8

.8

•8

•8

1.0
1 .0

l.O

1 •0

1 .0

1 .0

i .0

1 .0

1•0

1.0

1.0

i .0

1 .0

i .0

1 .0

1 •0

1.0

1. P,

1 . 2

1 ._

1 •2

i .E

1 .<2

1 .d

1 ._

1 •;-2-

1 •2

1 .d

1 ._

1 ._

1 .2

lYi,ol Zo =0.2

.;dO

.05

.10

•15

.20

•25

•30

. 35

. 40

•45

.00

.05

•10

•15

•20

•25

• 30

• 55

. 40

, 45

•50

•55

.60

.65

.00

,05

•10

. 15

. 20

.25

. 30

. 35

.40

•45

• %0

, 55

•60

.65

.70

.75

.HO

.00

.05

.10

.15

.20

.25

• 30

. 35

.40

. 45

. qO

•55

, 60

.65

.70

.75

• _0

. _5

•90

•95

• _ 5 _-_V--
•335332

._79161

._15501

.159802

•116143

.083323

•058903

•040733

.027695

.374896

•351491

.295319

.231657

.175954

.132286

.09o443

•074964

.056612

.042689

.031989

.023702

.017445

.016329

•382867

.359462

•303289

.230628

•183924

.140254

.107409

.08292b

.064563

.0506_gI

.03Q_77

.0314"/6

.024_16

.0194'/7

.0151'/9

.011_00

.009945
.387337

.363932

.307760

•244098

.1883_4

.144724

.iii_78

.087393

.069030

.055084

.044336

.035926

.0_9E50

.023879

.019b06

.015909

.0129_9

.010450

.008452

.007120

•135141

.126501

.113682

•098432

.082362

.066682

•052181

,039458

.030_51

.159034

•156574

.147932

.155109

•119850

.103760

.088030

•07339_

.060_17

.048604

,038541

•030016

,0_3514

•000000

.171902

.168841

.io0200

.147375

.132115

.i16021

.i00287

•085642

.072443

.0b0789

•050629

.041839

.034270

.Od77Nb

.0_2_97

.017939

• _+_99_68
.176J0_

.167666

.ib4_41

.139580

.12348_

•107751

•093104

•0'79901

.068d41

.05807_

.049964

.041662

•03510_

.0_9451

.0_4572

.0_0367

.016777

•013_47

012283

Zo=0.4 Zo =0.6

.065387

.062720

.068511

•0b3068

.046753

.039946

.033076

.O27047

000000

.08514_

•084_34

•081565

•077350

.071892

•065542

•058647

,0515_2

.0444_7

•037573

•031158

•025513

.022786

.000000

•097853

•096938

.094_69

.090052

•0U4592

.078_37

.071554

.064192

.057064

.050139

•043550

.037384

.031696

•026539

•022030

.01H775

.000000

.i064_3

.i05508

•102838

.098622

.095161

.086_05

.079900

.072755

.0656dl

.068687

.052082

.045888

•040144

.034867

.030053

.025694

.021786

•018369

.015676

.016009

Zo =08

• o _ 5 _,-_6
. 035034

.033895

• 032059

• 0_9614

• 026680

.0_3433

. 0_0261

• 0201_I

• 0 l) 0 ILO_

.049726

.049539

. 048197

• 046551

.043883

. 040894

• 037497

• 033811

• 029959

• 026077

• 022375

• 019572

• 000000

000000

• 060822

• )6043b

• 05929_

• 057445

• 054973

• 051977

• 048568

• 044857

• 040955

• 036958

• 032956

• 0290_5

• 0_5244

• 021792

• 018745

• 018_8_

.D_080_

. 068714

• 067571

• 0657g3

• 063_51

• 060255

.056841

. 053196

. 049216

. 045206
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.0_0418

.017409

.014_79

.012734

.010901

.00_3_5

.393130

.J6072b

.313552

.24o890

.39418_

.150516

.117669

.093184

.074820

.060874

.050124

.041712

.035032

.0_o656

.0_5273

.0_!66G

.018651

.016119

.013972

.012136

.010555

IBIIZ4

•172482

•159657

.144596

.128302

.112566

.097918

.0U4715

.073053
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.]9"7264

,3'/3H 59

• 3 % '76 U '?

• } 540 £ b

.1983£1

.154650

.I_!H04

.097_i Q

.0r?895 b

.065008

.054_58

.04 %846

.030166

.033799

.02_406

.0;_5793

.0g2782

.020d£0

.018101

.01_864

.014690

ZO = 0.4 Zo = 0.6 ZO = 0.8

. '19' 7 ",' 04

• 19464J

• IU6001

• 17319t_

• 157_ib

. 141dgO

• IS6O84
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. 1365_

• i_1579

. !055ml

" [J r J 9 r? h d

• 0 l 540 P

.Osd?lo

•049111

• UOOOO0

• 173114

• 1 {OOb4

. lO141t)

. 15154'9

• ! 17d7_

• 101574

• gd69UO

• U'(31_74

• 0_ 574

. Ob_4_*d

• U44dU4

.@iSdl 5J

. 160336

• 17 ? d 7 _)

• 1 g;_i6 _h

. 1 bbol4

• 140567

• 144471

• i 0 u '147

• U,'44 [ 1H

• OtiOwa2

. 059a14

. 0 bob04

• 0 ,130 t} 3

. 036795

.0316'_9

. CdUl_O

. It_4957

. !blbg'/

• 1 f3i_bO

• lo04 33

. 14b174

• Id_Obb

• 09_712

• uubql9

• u'/ 3o'?J

• O0 5 /rig

. 0 D 4_4d

• 49 4 rg 3 "1 rj

• 040d_o

. g 3b _iI

. OJOb,%b

• 0_34 %b

.ualS<)l

. 0240 50

.06,',065

. 0o51_)4

• Ob 5 i_(J(]

• (] b 0 ,] d [5

• 00 0 0 o o

.OH5011

• <} H _ 5 ,h 'l

• 0 'l 8 I 'F 5

• 0 Z 2 'l U b

• 0 O P, b r_ H

• 0'.)9'_ 3 ?

• 0535'(6

• 047'?od

• 0 ,4 o i 9 U

• O0000U

• O00()GO

• 0'4 H i},h U

.0W7_4b

• O{_SdSo

" 0 [_ l { ) r/ 5

• O_i 5634

. O /V31d

. 0','24 e, 4

. 0o5415

. 0bt{446

• ObldU9

. 045"Ib4

• 040"09

.03941_

• IU739&

• lO_a Ud

. I!) 5H15

. 0_900_

. 0'_414q

• 0_'7_1_5

• 0_0_19

• 0 ? 3 803

.0b9_545

. Ob 5346

• 0473dg

• 0418 71

. 037140

. 035514

• 03_'141

. 0000 00

. Ii 3S01

• i i 2d DO

• 109(_i'/

• i C) b ,1 U 5

• (J_ 5694

• 0_6b_7

• 0 "19 b 0 5

. 0YZ'444

.0o5632

• Obt_w.h9

• L) b d _ o t_

.<),+7130

. ©41'_49

0351 Is

• 02.97 ,J4

• 0 d 7 _ <J 5

Zo=08

.03 _747

.UJJSO_

. U 52563

. I) 509UO

• 0300_i

• U4U37U

• 000000

• O00000

• 000000

.04'gh4U

• 0 4916 "/

• U4 _O4U

• U46k_ bt{

• U4 5907

• 04 ii _:.i

• 038304

.056008

• 037716

• 000000

• 000000

• O00000

, O_ ] d91

• U6_0906

• {) 5 k_ 7 r? I

• 057940

• U5 b498

• ubk:b53

• 049_3d

• 04 bt) 76

• b420hl

• U38b_'9

. 03b'114

. 000000

• 0_9[]0h

• Ut) gq _

• U639tJO

• U_)IO00

• t, 57_ib

• U53944

• bhOlOO

. U4619h

• O ]u_ '3d

. () 5'_ 51d

. 03k7695

.03_190

• 054473

• 00')000

. 07 hV_4

• C'/bO08

• 0'/4406

• d /d,_dl

. 0 YOlb4

• oo fl_4

• umo063

• 0501 'Tb

• L) b "J 1%_b

• G4HP_I_

. U44 _13

• d4[)546

• u 3698 5

- 033?00

• O 50:J _Jg

• 0d5_46

• UR_3_h3

.d41_73

• 000000
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TABLE I_ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi, ol)- Continued

_m=0.4

XO _/i,O I

1.6 .00

i._ .Oq

i ._, . 10

i . 6 • i 5

i . 6 . :35

1 . 6 . 50

1.6 . 3_

1 .*% • 40

1.6 . 4 q

i . 4 . q 0

1 . 6 . 5

i .6 . 60

i.6 .65

i . 6 . 70

I .6 . "/5

! . 4 . _ 0

i .6 . '%5

i .6 .'_0

1.6 . 95

I .6 I. O0

1.8 .00

i._3 .Oh

i .q . !0

i._ . I 5

1 ._ . 20

1 ._3 . _'b

1 . ;_ . { 0

i . _ . _5

1 ._ . _0

i ._ . 45

i._! • qO

i .'_ . q%

i .q •60

1 .q ._5

l . q . '/ 0

i . q . 75

I._ ._0

1 .'_ . _5

1 ._. . _0

i .q . 95

l.q 1.00

2.0 .00

2 .0 •05

J .0 • i0

3.0 . 15

2 .0 . dO

2•0 •S6

2.0 . _0

3 •0 . 5h

S .O • 40

_•0 . 45

3 .0 . !_0

. 0 . 60

g . 0 . 6 5

.0 . YO

2 . 9 . 75

3 .9 • _0

3.0 .q5

2.0 .90

_.0 .95

2.0 1.00

zo: 0.2 z o: 0.4 Zo: 0.6 Zo: 0.8

.398242

.568_36

•84o003

• 1 !; 32'_9

.140650

.] I _7d5

.092_01

• 0 ? _ 940

.05o997

.04_Z52

.040t_46

.034175

.0_8_i0

.0_'4444

.0_0_54

.017_77

.0t3324

.01 !ol_

.010/_,9

-393414

• 3 /OU09

.313_37

.45017b

.1<24471

.ISO_Ol

.117956

.093478

.075109

.061164

.050417

.042008

.03q332

.0,3_9_,I

.0_55t_5

.02!091

• 0] 89_3

.016;469

.0147{44

.012541

.011008

.]94_57

.370852

.3146_J0

.£51018

.195314

.151044

.118798

.0t_4_13

• 0 "? '5 <) 5 O

.06200b

.05!d50

.048,qab

.0361_

.0 307 >_4

.0_641b

.017_77

.01 _!38

.01_7{14

.01!74_)

.188073

I_501L _

.176371

.163547

,14_;_t_7

,15_iU4

.i16460

• !01_17

• 0t_8618

• {376063

.066U00

.Ob_OO0

.050408

.043_65

.038225

.033360

.0_9164

.0d5551

.0_467

.019d98

.ol7U_b

.190_64

.i_7_05

.I'/856_

.165737

.Ib0477

.134383

.i18648

.i04003

.090_01

•079145

.068_75

.060169

.05_567

.046U10

.040350

.03545_

•031_14

.027531

•0_43S8

.0_1543

.019132

.191860

.i08799

.i00157

.167333

.!b_OTd

.136978

.id0_43

• i 0550 _

• 0983_)3

. 060733

.070565

.051754

.054148

.0475_

.041<_i_

.037014

.03_758

.,Dd_U54

.025_21

.D_2992

.0_0511

-I17_75

.i16361

.i13692

.i09476

.i04017

.097663

.090761

.0_36_i

.076495

.069567

.062_72

.056791

.0bi064

.045N07

.041018

.0366e3

.032790

.029333

.0_6329

.0_3_61

.022_47

.120224

.1193u9

.I16640

.ii_4_4

.i06_64

•100609

.093705

.086561

•079430

.072498

.065896

.059705

.053_61

.048682

.043_60

.059476

.035507

.031w_6

.028709

.0_5837

.0_3305

.i_416

.121501

.I18_32

.114615

.109155

.i02799

.095_94

.0_8750

.081616

.07468_

.008076

.061879

.066130

.0b0_43

.046009

.041609

.057616

.034002

.050756

.0_7789

.025157

.080547

.060160

.079018

.077172

.074702

.071707

.068300

.U64591

.06008_

.056691

.052680

.0487_6

.044884

.041198

.057701

.U344Z6

.031403

.O_SO_I

.0_6357

.0H4O'78

.UH4556

•08]957

.UU3570

.0_24d7

.U_05_O

.078109

.U75113

.071702

.U67990

.06408d

.060076

.056054

.052084

.048219

.044499

.040953

.037b01

.034457

.0J1530

.U28833

.0H6361

.086557

.u_6170

.0_50d7

.0_3180

._o070_

.0'?7711

.074299

.07058b

•066675

.062_65

.058638

.054661

.050787

.04705b

.0434_2

.040116

.036937

.033960

.031187

.028o17

.0;_6249
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TABLE l:g -

Xo lYi,ol

2.2 .OO

" . ; . , 6

2 , • + 1C

: • 7 • J

.J , J, .

.... i

.7 ..... _ '3

/ • + , • i 'S

.2 • O

7 . , I ,_

.7 . I - '

, • , i ! . )l ,

2.6 .00

S . - , , [ _

? . , +,)

S . "J I . "

• -. . 5

: . . i q

J - ', I , L 3

• . , . % ,

• ,, J

• , ,

. / ++

L, +,

+:o .oo

G .

; - ! • " C

• i

5 , , _ . / u

. _ U,

J .

i

I
I
t

TABULATION OF THE SIDEWASH t;-LNCTION Fv(lYi,ol)- Continued

Zo:02

• 394883

; ?' ! ; /

_',1 h <' b

! 2 q 44

r +, j+, _4

"[ I _+ 4 y j

L) J 4 + 5 !

U / i t, t ?

D b 2 : J +

,y b ! ++ f Y

'U 5'.7 _-_

U :7 '5 : + 3

(, .s 0 ; L ',

, ,. " .d 7

U' ": , 7 '. 3

0 ] % '9 i P

,_ I ;744 t

395732

2 '( J 3 " 7

.: 1 6 i [ b

;+ % 34 / J

_47+3U

I [ 511_

© ? _ '2 S 7

c' 77 ,i :23

C _, 3 "_ '! '/

0 q ;g 7 ? 7

C ,1 .+ 7", 1 b

t, 3 '2 - 5 o

g, 32 ;{ '_ 0

C' : G ! / :;

0 £ ,i .I ,> b

C : ! a_ t ,

01 <i 't ,., b

C, 1 ', h ( 5

0 ! ,; 7 ,i 2

C1 _!',i

396266

." / J + *, !

5 I (: : :!

• !] 3 _> :J 7

it_7 5::3

'O ' _ *" 4 .g i

j 7 ? '_ 5 '/

0 ' '+ J 11

• 0 q 4 _{ z+ g

.0371'_9

t 3 ,27 # 3

0 d i 7 _

C,L!7 _7

U ] c_ L b

O 1 '? i J 7

d 1 5 ;_' '{ 1

/_m =0.4

Zo =04 Zo =0.6 Zo=0.8

193056

1 , ! :: 2: ,

1-:>3 :' <

! 7 / '_ '? -

,) _ j, r: !;:

'J , I '_ ;_ "Z

,: ie _ r* _ m

) % % 'G ; "

+i ; ::j / 'l f

34 _ i ';,,

J 3 H i '_ :,

'J 5 ":' _ C L:

Y',+4 i 5:

'; L: 1 < _ t i

194£>96

!*17:" ,

1 t '% J t;',

1 b 4 :! r5. '1

IJU Ii :=

i ,: 3 O "1 "_

i , 'J 4 d *

U :J % -2 ;2 t

LI _ ' F, i

Ij _' "3 -_ t+ 2

U ; ,i 5 , ,y

J b *3 " 't d'

') -" ':9 "+ (J 'i

' I i'( 5 L

:, 3 J :; i ;

U' _5 b % 5 .:,

') 5!,) 5+>

,Y' ;.. U _ b ,,

ld4085

t "'_1 {J

i " <) b ' :

:11 _+ : q

i I'),< Y

f (! ,4 i ,_ '?

':i '_ 7 :) ,, ]

.:' '_ O 4 [ :,

t) q 5 _: o 1

0 I r_ 34

Uo9'73 )

,J o _ b 3 i

,/ b 7 '1 ,_, d

. <+ 7 r q 't

,:) 4 5 ,i q u'

I> 1> -a 5 r, }

C :? ;_ F) C 5

12640_

1 ;b .v ',

I 5_ 2 :+ ;J ,i

i 1 d :7 '/

J Cir_ _ i_ '_

ij H N 0 _54

{> _ ,_ ? 37

t) H 5 { J +2

rj ? _J ,j h 7

') 0 !) H h 5

,) _., O i ,a i

. I h 4 !J ,) 6

0 417) 4 ,1

C 3 7 <_ ')

3441. r

088675

+, / u 4 ',

, 'F ;! f_ ) (j

i, _ . tJ 77

(. f, O I_ 4 t

(,,4 _'_')d

b 3 o 'J '3 ,i

(J 3 % 9 ':J J

_.33!1<.

_: 3 U b U '/

<, :_ ts b , ';_

091443

d _ i g' h 6,

) : it: U +) +,

• / ",4. _.

;.' '/ i % h S

t t 5 b LJ J

'Y 5 h t) 4 q

t J r l _ 'O ,_

U .i ' _, £ ('_

U ,i 49 *, $

( 4 l 'l .5,

L "; :''I ,S 7

U35914
J _ b 7 s 3

i,g 3:;!'i

195738

• l . s * '1 'l

1,140 5',

! / I ;; i d

12, ',_ ,s b :)

1_,I llU

i U 9 ,+ 'f I_

i;, '¢ 4 a "_ ,g

jc,jb_l j

r}5144;'

U ,I h 76 J

U4OUbb

0 3 6 5 b :;J

{J 3 d d </ 0

:J C 67 () iJ

2 ;L' ' _ ,; {

_7906

! 4 ,f

"_ 0 i O 5,

I 4 _ 4

L: b .; o 'l

'_ ,i C 35

H 7 IJ ,_

? 5 +, % "q

07 5h<,

o l +, '; 6

D r_ 5 J i

{ .+, ;
i '/ '2 ,i ,_

4 5 r) _ ;t

3:-' t '/5

_5 <%;O '2 )

35111

3 () '< J _,

O332ULi

,l, 3 O d ,i 6
09_329

.q i I k_ t,

: ? 7 51

(,o /477

b c 4 4 < ,O

b b l b 0 "I

u I { G b [)

b / 34 "57

U _, w 4 ,', 3

b;,h 3_]

4J _, 14 IJ i

,t % [ to _ h

557i!1

!+ 0 2 C, ,i

4 4 U 0 L,

4 5 h {j h

,; (3 % 9 (

J / 7 'l :._

_4 ,_ 1% 0

5 ;7 'I J O
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TABLE ]]Z - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

/_m: 0.4

Xo Zo =02 Zo =04 Zo =06 Zo=08

3.5

•5

J . 5

5_'_
3_'_
3 •5

3 .5

3 •5

3 .5

5 .5

5 •5

5 •5

3 .5

5 .5

3.5

:5 • 5

5 .5

,5 . 5

5 .5

4.0

_ •0

4 .0

4 •0

4 •0

4 .0

4 .0

4 •0

4 •0

4 .0

4 •0

4 .0

4 •0

4 •0

4 .0

4 .0

4 .0

4 .0

4 •9

4 .0

4 .0

5.0

5 .0

5 .0

5 •0

5 .0

5 .0

5 •0

5 •0

5 .0

5.0

g .0

$ . 0

"5 .0

5 .0

5 •0

5.0

5.0

5 .0

5 •0

5 .0

5 .0

.00

. Ob

.10

,DO

• S5

. 50

• _5

•40

. 45

. 50

•55

.60

. 53

•70

• 7 a

. '30

• _5

. 20

.95

1.00

.oe

.Oh

.i0

.15

.20

. 85

. 30

. 35

.40

•45

.50

.55

.60

.65

.70

• Y 5

• '{ 0

• ,55

. _0

.95

l. O0

.00

.05

.iO

.15

.20

.25

• :50

• :55

.40

.45

.50

.55

.60

.65

.70

.75

• qO

. _5

.90

.95

1.00

•396695

• 573 _ 90

.mlVl!u

.255456

.197752

.1540bi

,I d!2Jb

.0_6750

.0783_6

.064439

.0536_9

.045 _ 7 f

.038597

.0332Zi

.0S8838

.02622b

.0,_2214

.011_6U2

.017634

.01b_97

• 014114

.396974

._735'_9

.517597

._5373b

.198030

.15436D

.121514

.097028

.078664

.064710

.0539_

.04555o

.038_76

.0334W9

.0do116

.045503

.0224_3

.0109_0

.017d/£

.015974

.014391

.3973(}2

.373t_7

._1772b

.a540,_5

.198359

,154608

.12!_42

.097557

.0'789W3

.065045

.0542WO

.04bdb4

.03_B04

.033-,_ 27

.02_445

.025_31

•022820

.020288

.018140

.016302

.014719

.196579

.193510

.184_76

.17205_

.t5679_

.14069_

.I04959

.110312

.09710_

.OOb44b

.075£7j

.066460

.Obgo50

.Ob2_dZ

.04660S

• 041694

. 037427

. 03370_

• 030454

.0_7590

.UdbO_l

,197129

•19406_

.ZU54gt_

.17260t

.157340

.i_5509

•110061

.097657

.0_5_95

.075U22

.067U09

.Ub939V

.Ob_]l

.047157

.042243

.03797b

.034_56

.05100_

.0d814o

,0d5628

.197779

.19471d

.Io607_

.173_51

.ib7990

.14109o

.ii1511

.09U307

.0_664b

.076472

.007659

.06004_

.053481

.047d0_)

.042_92

.038624

.034_05

.031651

.028794

.OW6_Tt_

.129129

.125645

.i15_67

.I09510

.I02604

.0954b?

.0_83di

.0_1384

.074774

.0o8572

.062b17

.0o75_0

.0o_675

.04N_l

.04'4_51

.040613

.037315

.0343S6

.031616

.I_9934

.129020

.126550

.12_133

.116672

.110315

.103409

.096_68

.0_91_6

.0821_13

.075579

.069376

.0636dl

.0b8324

.0S3479

.049065

.04505_

•041415

.05_117

.035128

,03_417

.130895

.129_/_

.127308

.i_3091

.i17630

.iiI_75

.i04367

.090084

.0_3147

.076557

•070534

.064579

.Ob9_B2

.054437

.050022

,.04601l

.04237_

.039074

.036084

.033373

.094891

.094504

.093361

.u_1513

.uU_040

.066041

.OO2_)dU

.078911

.074997

.u70983

.0_6951

.U62967

.05_083

.05533_

.051761

.04836b

.u4hl6O

.042150

.039551

.036700

.034_48

•095930

.uW5543

.0_4_9_

.u_2552

.OVO07_

.087080

.0_5666

.U79949

.076036

.0720_g

.067969

,Ob4OOb

.0601_i

.056377

.052798

.U4940_

.046197

.043186

.040967

.037754

.03526_

.097178

.096791

.0_5648

.0_3800

.0913_7

.0u_3_8

.o_491b

.0_I198

.077_84

.073270

.069237

.065253

.061369

.0576_4

,054045

.050649

.047443

.04443_

.041613

.038980

.0365_6
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TABLE E2' - TABULATION OF THE SIDEWASH FUNCTION

/gin =06

Fv(lYi,ol)- Continued

Xo lYi,ol Zo :0,2 Zo =0.4 Zo:06 Zo: 0,8

.6

•
• h
.#,
•6
• 8

.00
.05
•10
. lb
.20
.25
• 50
.35
.00
.05
.10
.15
•20
.55
• 50

. 40

. 45
.00
. Ob
.10
•15
•50
.:£5
.30
.35
.40
.45
•50
, 55

.O0
.05
.10
.15
.20
.25
• rio
• 55
. 40
.45
• 50
.55
•60
,65
• 70
.00
. Ob
.10
. lb
.20
.55
• 50
• 'J5
. 40
. 45
.50
. 55
.60
.65
• r' 0
• 7 b

, _45

.361966

.540582
.284497
.2_i063

.165912

.1_3677

.095686

.141767
.378255
.554856
._98706
.555095

.17Q492

.136014

,101544
,07o_49
.063453

.057181

•385152
•561749

.505585

°241941

.186568

.14265]

.i09894

.085559

.067456

.053995

.044259

.058572

.050251

• 38897_
.565574
.509405

,245751

.190059

.146409

.113595

.OSQ158

.070869

.057059

.046477

.058584

.032301

.0_8236

.0_8147
• 391312

•567907

.511737

.248019

.192381

.148750

.115888

.091455

.073008

.059184

.0484_5

.040174

•015654
.058479

.0544'/9

.021604

.020404

.027605

.141_56

.158948

.150544

•118402

•105075

.096071

.O00OO0

.000000

•163604
.160556
•151967

.159264

.I_4_55

.108659

.095984

.081917

•077787

.000000
•175190
.172134

•165510
.150724

.15555J

.i19561

.I04U]5

.0_9749

.077_08

.066_79

.059949

.064617

.000000

.181983
•178925

.170_91

.157482

.142248

.126199

•110552

.095992

.082956

.07156]

.061_38

.053828

.047845

.045548

.070_85

.186267

.IU]_O8

.174570

.161755

.146505

.110450

.114724

.100119

.006979

.075409

•065571
.056765

.04_47_

.04145_

•058711
.055_26

.057_9]

.000000

•064697

.063W16

.061959

•060549
•075698

.000000

.000000

.000000
.087089

.086200

.083635
•079674

.074784

•069743

•066406

.076511

.000000

.000000

.100566
•099660

.097022

.092874

.087545

.0814_i

.074_37

.068582

.06]077

.060_60

•075118

.000000

.000000
•109069
.I08158

•105501

•101511

.095897

.089618

.0U2834
•075883

.069063

.062656

.056_95

.052702

.051858

.077312

.000000

.114688

.113775

.iiiiii

•106907

•101467

.095144

.088_87

.0_I_14

•074187
•067410

.061043

.055218

.050082

.045884

•04]589

.045194

.000000
•000000

.8

.8

.8

.8

.8

.8

.8

.8

.8

• R
1 0

1 .0

1.0

1 .0
1 .0

1 .0

1 .0
1.0

1 .0

1 .0
i .0

1 .0

1 .0

1.2

1 .2

1 ._

1 .2
1 ._

1 ._

1 .£
1 ._

1 .

1 .2

1 .5

1 .2
1.4

i .4

1 . 4

1 .4
1 .4

I . 4

1 .4

1 .4
1•4

1 .4

1 .4
1 . 4

1 .4

1 .4

1 . 4
1 4

1 . 4

1 . 4

.027918

.028149

.0566_2

.000000

.000000

.000000

.000000

.000000
.048523

.048187

.04727_

.046067

.045411

•049498

.000000

.000000

.000000

.000000

.061907
,061534

.060445

•0587_I
.056495

.053969

•051515
.049967

.052716

.000000

.000000

.000000

.000000
.070978

,070597
.069474

.067669

•065272
.062402

.059201

•055838
.052537

.049658

.048035

.051023

.000000
.000000

.000000

.077290
•076906

•075773

.075944

•071505
•068556

.0652_0

.0616_0

.057884

.05414_

.050538

.047265

.044665

.043609

•048051

.000000

.000000

.000000
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TABLE E7 - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

,Bin : 06

Xo ti,ol
i

l 6 . O0

1 •6 . 05

1.6 •i0

1•6 .15

1 .6 . 20

1.6 .25

1 • 6 • 50

1 .6 • 35

1.6 •40

1•6 •45

1 .6 . 50

1 6 . 5 5

'1.6 .60

1.6 . 65

1 • 6 . 70

1 .6 • 75

1 .6 . _0

1•6 • _5

1.6 •90

1.6 . 95

i • 8 • 00

1•8 .05

1•8 .I0

1.8 .15

1•8 .gO

1 .8 . 25

1 .8 . _0

i •8 . ]5

1 .8 . 40

i .8 . 45

1 .8 . 50

1 .8 • 55

1 •8 . 60

1.8 .65

1 . 8 . "tO

1 .8 . Y 5

1.8 .80

1.8 ._5

1.8 ._0

1•8 ._5

1.8 .00

2.0 , [)0

2.0 •05

2.0 . I0

.0 . l.h

2 •0 . ;dO

2.0 .2B

_.0 , _0

5.0 . 55

2 •0 . 40

2•0 . 45

• 0 . 50

2 •0 • 55

2.0 .60

d.O .65

.0 . 70

2 .0 . 75

• 0 • <_0

_•0 • _5

g .0 . _0

2.0 •_5

2.0 •00

Zo=02

.392838

.369434

.313262

._49602

.193902

.150256

.117397

.0929_2

.0"74572

•060644

.049920

.041544

.034916

.029611

.025334

.021882

.01o131

.017058

.015861

.016884

• 392890

.370485

•314313

.250655

.194950

.151283

.118441

.093961

.075604

.061667

.050951

•042536

.035H79

•030653

.026193

.0_2637

.019709

.017B98

.015334

.013H02

.012786

•394645

.371240

.3150_8

._5140Y

.195704

.152035

.11o191

.094709

•076349

.062408

.o5166e

.043263

•036595

.031d34

. 0 _ 6 _ r_ 2

.02328b

.0_0309

.017826

.015741

.013996

•012_550

ZO--04

.IU9128

.IB6068

.177428

.164608

•149353

•133969

.117548

.i02921

.0_9746

.078124

.068007

.059_72

.051772

.045363

.039925

.035379

.03172_

•0_9158

.0_8591

.038065

.191127

.188067

.179426

.166604

.151346

.155258

.119530

.i04d93

.091706

.0_0063

•069917

•061141

.0535_0

.047078

.041493

.036705

•039617

.0_9167

.02633o

.0_4_03

.0231_4

.192576

.189516

.180875

.16805g

.152793

.136702

.120970

.i06329

•093134

.0_1483

.071326

.062532

.054947

.048422

.042780

.03'Z_2

.033728

.030110

.Og6997

.0Z4343

.0_2129

Zo=0.6

•I1855U

•117644

•114978

.ii0768

•105318

•098978

•09_096

.0_4984

•077895

.0710_5

.064509

.058438

•05_873

•047_58

•043446

•039739

.037004

.036112

.04_107

•000000

.1213_2

•120408

°117740

.i13527

•i0807_

.i01725

,094832

•087704

.080592

.07]688

.067122

.060979

•055304

•050117

•045424

.041296

.037532

.034583

•031895

.030417

.051269

.I_3357

.12_443

.119775

.115560

.Ii0103

•i0375g

-096853

.089717

.082595

.075676

•069090

•062918

.057203

•051959

.047185

•042660

•038_73

•035504

.032447

.029813

.027656

Zo= 0.8

•081802

•081416

.080278

.078440

•075983

.073010

.069632

•065966

•0621_6

•058215

•054_30

.050559

•04699_

•043736

.040958

.039004

.038893

•046_30

.000000

•000000

.085110

•0_4794

•083584

.081742

.079278

• 076293

• 072898

• 069208

.065330

.061365

.057398

.053504

.049745

.046169

.042834

•059794

•057135

.0350gI

.033846

.034944

.048584

.087595

.087208

.086067

.0842_3

.081755

.078765

.075362

.071660

•067767

.063779

•059780

.055841

.05_017

.048350

.044874

.041618

.038604

.035864

.033440

.051416

.029975
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TABLE IV - TABULATION OF THE SIDEWAS-I FUNCTION

/gin =0.6

Xo lY4ol
2.2 .00

. s • 0 5

,J . z . 10

J-_ • _0

- . 2 . .,, b

S ._ . 50

J ._ . 40

".,,:I . 45

J .2 . hO

£ .S . h%

,J . ;_ . _b £)

.," . ,., . rl %

J ._ 'lO

2 ,_ . 7'-.

2 . 2 . u 0

2 . ,s . '_ h

N . j i . 00

2..6 .00

.J • % . !Y

2 ._ . 10

• L.O

J . *_ . 50

• " . _ . 4 0

2 . "_ . 4 ")

" . ', . h (]

S . ,, • _',0

S . ,_ . -3 U

,2 . *, 1 %) £i

3.0 .00

5 . 0 . i 0

",. :' . 1%

t . ! • _ 0

5 . Ca . 4 {)

5 .i} . 4%

5 . C . % 0

5 . I] q %

. . 60

t . ") . r_ b

5 . ) . / <)

5 . ) . Y 6

5 . ) . 4 Li

I . it, . '_ h

. ;' . 7 ()

. . W %

% . / ! . d 0

Zo=0.2

.395205

• 2, 'I ! ,_ D 'U'

•1525'25

.llUTa9

• 0 'f _, 'J 04

• 0522 I b

.0 57136

.03!7.%_

• 027 5 v _)

• 0 _ 37 <) '?

.O_OHQ4

• 01 F%/04

.01_1 i'b

• C] I q _ 'l 'l

• ,) 1 _ H _ 'l

.395964

• _ f2559

•s52?_5

.I_7C)_I

.155351

•ISObOb

• 0 'J I; 0 .3'I

• 0 '? 7558

.0t_3713

.044555

• O 5 7 H 't C

• @ c q 1 / l_

• 044 _ 1

• 0 s I b i 3

• 0 1 &_t 49

.01 "_ 0 U ,_?

.bl 5,453

.396441

. ::'t St; 56

• 5 l 6 _36 4

._53202

• 1 _ '74 '_' 8

• 1 *., t) <' d 2

.0_J649"1

.0'I_] ] 34

• 0 _ 41 H 8

• 0 c, 6 ,i 554

• @ ,150 £ _I

• L: 3 iJ 349

• @ _ 8 593

.O,aqci_2

• 0 d ! ca "l 4

.01 _445

• 017 $00

• U1 '_46o

. 013 _ 89

Zo = 0.4

• 193659

• !9059_

• 10!950

• io91 5q

• i53o74

• 13 'l "I U _J

• i_04_3

• 107405

• 0#4;_0t}

• 0_551

• 0 '? 2 _ 8 'l

• 06350_)

.055990

• 049440

• 0437 t_ 8

• 03467d

• 051 O 0 O

• OdTd(j9

• OdSU3b

• 0 _',£63 O

• 195138

• 1920'flt

• i5343_

• 170612

. Ibb 551

• IJ9_5d

• ld35_3

• ! 0 U ,J 77

• 0_56"?5

• 073i_47

. L) 05039

• IU b74 i54

• {_ bOLi'/ _

• 045207

• 040 503

. 03_ f43

• 029i0:,

• 0S6;974

• Us37Uh

.196075

. I_3015

. I04373

.171540

. 156_U7

• 1401_4

• ld445,b

• 109o11

• 0_6608

• Ij U 4c_47

• :J 7477

• 06 b '_ 6 5

• ,3 bU tSd

• 'J51'193

• ')461L'f

• 04 ] ;J13

• J 36_50

• ) 33 i; 57

• t) ,39 "_ 91

.0.:''114>

• iPd463b

ZO=0.6

• i_4896

• 1230_

.121313

• i I '? O 9 'I

• 11153d

• 105s_5

. 091_44

• 0_4116

• 097190

.070594

• 0644 U9

. gbt{6 /_3

- 05340U

• C)_8599

. 044_31

.040,::79

• 036V I ,_j

• 03 5b;el

• 030o,%9

.0PU146

• 1_70_2

• 12 _ 43 U

• 119k:d2

• 113rlv_S

• 10740"?

• 100503

.0933%9

• O_6dd. 7

. 079d94

• 072690

. 00_,495

. 0 o 0 '? 4 fJ

• 0554e,;8

• 05066 <)

• O4&E31

. {242,Z39

• [) ] t_ (9 d 4

.035355

• 052401

.029735

.I_8384

• 1274_)9

.1241300

.120503

. i151,,_3

• I007_7

• 101862

• (;, _44 Y 16

.0_758k_

. 0H0647

. C_ r/ 4 U 40

• 007L_41

.002059

. 0 b h "? 9 r3

. ()blWS_]

• 047550

;04 5547

.039Wle.

• 03_]31

• 03 5655

• 030',*_u

Fv (lYi,ol) - Continued

Zo: 0.8

• 68"9501
• Ou_ll4

• u_ 197,::

• ._o61e7

• u_l 3_ 57

• ,LJU 0 t) 64

• ,J'?'1257

• b ? 35 ,t

• Uh5_49

• Ut_ le_ 56

. 057_'77

. 0£31J_6

• CSOla,J

I (J46596

. U43267

• 040150

• tb37254

• 03456!9

• U32168

-U300l_

.09_177

• b'_179o

• CJ'_O_ 47

• U t3 _5 _30 U

. uu3 _53

• u'199dd

• U7620_

• O'lS _01

• 0¢,f3_93

• U f) 4 g (_, _3

• 0_,0294

• G_64gd

• u52t)_3

. 049t 5d

• <-'45758

• 042]580

• L, 3 "_ ¢> 0 ,:.

• u36U,_4

• u34243

• u318 5,b

.0911916

• U9354"#

• U%'2386

. b905 59

• Oc_ f_067

• Dt_5069

• 0b1_,57

• 077942

• 0740 51

• 0700_0

. u&5991

• Of, 201_

• 058133

• 0%4 595

• uSObd4

• U474 _7

• 044"£43

.0412,45

• 038449

• 03bSab_

• 0,33 $v8
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TABLE I_ - TABULATION OF THE SIDEWASH FUNCTION

/_m= 0.6

Zo= 0.2 Zo=Q4 Zo=0.6

Fv(lYi,ol)- Continued

x o lYi,ol

3.5 .00

5.5 .05

_.5 . i0

_.5 . 15

3.5 . _0

5 . 5 . _J 5

5.5 . '_0

_.5 . _5

_.5 .40

_.5 .45

_.5 . 50

_.5 . £5

_.5 .60

5.5 .65

. 5 . 70

. 5 . "In

_.5 . _)0

_.5 ._5

_.5 .90

5.5 ._5

_.5 ] .00

4.0 .OO

4 .0 .OS

4 .0 . i0

4 .0 .15

4 .0 . 20

4.0 .25

4 . r} . _0

4 .0 . BB

4 .0 aO

4 .r] . 4S

4 . 0 . £ 0

4 .0 . 55

4 .0 . 60

4 .0 . 6 5

4.0 . 70

4 , 0 . 75

4 . 0 . SO

4 .0 . 85

4 .O . 90

4 .r) . _ 5

4 .0 1 , O0

5.0 .00

5 . 0 . 06

5.0 .10

5.0 . 15

5 .0 . gO

5 .0 . _5

5 . c) . _0

5 . 0 . 3 b

5.0 . 40

5.0 .45

5 . 0 . 50

5 .0 . q5

5.0 .60

5.0 . 65

5 .0 . YO

5 .0 . 75

5 .0 . 80

5 .0 . 45

5.O .90

5 .0 . _5

5.0 i. O0

.396824

.J73419

.317247

._535_5

.197S_i

.154210

°121344

.096M79

.078515

.0045#)9

.053H_0

.045408

.038729

.033353

.028971

.0B5358

.0;82349

.01_818

.017071

.015_35

.0142.54

.397073

.373668

.317496

._53834

.199129

.154459

.121613

.0971_8

.0787_4

.064817

.0540_8

.045656

.038976

.033600

.02_217

.025604

.0225_94

.0_0063

.017915

.016078

.014496

-397366

.373961

.J177t_U

._541_6

.198422

.154752

• 121906

.097420

.07u056

.065110

.054360

.045948

.03_268

.033_91

.0d_509

.025895

.022H_Jb

.0_0353

.018<_04

.016367

.014784

.196830

.19376_

.I05128

.172_0]

.15704_

.140940

.IW5W12

.110564

.097361

.0d5699

.0755_7

.056715

.05910_

.052540

.046W67

.041955

.0376U_

.033972

.0307_i

.0_7068

.025354

.1973_8

.194_62

,iW5620

.172795

.157534

.141440

.1_5703

.i11056

.097U52

.0_6190

.076017

.067BOb

.059596

.053028

.047355

.042442

.0381V5

.03445_

.031_04

.028349

.025_33

.197904

.194_45

.i_6_01

.173377

.loGl15

.14_u21

.i_6_84

.111637

.09943_

.0U6770

.076597

.067785

.060175

.053607

.047933

.043019

.038751

.035032

.031779

.0_8_23

.0W6405

.1E9490

.128576

.125_06

.121689

.116_28

.i09872

.i02_66

.0950_0

.0_8685

.081748

.075140

.068_39

.063185

.067891

.053048

.048636

.044629

.040994

.037700

.034715

,032010

.130216

.129501

.126631

.122414

.i16_53

.110597

.105691

.096545

.0_9409

.08247_

.075863

.069661

.063_06

.058611

.053767

.049354

.045344

.0417U7

.058411

.0354_4

.032715

.I]I077

.13016_

.127492

.123Z75

.i17814

.ii1457

.104551

.0_7405

.090_69

.053331

.076722

.07_519

.064764

.059468

.054623

,050_09

.046198

.042560

.039262

.036_73

.033562

Zo= 0.8

-0_b544
.094957

.0_3814

.0@1966

.0d9494

.086496

.083083

.079367

.075454

.07144Z

.067411

.0634_8

.059547

.055805

.052230

.0488_7

.045637

.042631

.039818

.03719_

.034747
.096288

.095901

.094758

.092910

.0_0437

.0_7439

.0d40_6

.0U0309

.076396

.o72383

.068351

.064368

.o6048b

.05674Z

.053165

.049770

.046567

.043558

.U4074_

.03811_

.05566]

.097416

.U95886

.094038

.001565

.U_8567

.065153

.0_1436

.0775_3

.073509

.06_476

.U6549_

.0_1609

.057865

.054_6

.050890

.047686

.044675

.U41856

.0392db

.03677_
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TABLE 5Z -

xo lyi,ol

.6 .00

.6 .05

.6 . 10

.6 .lb

.6 . _0

.6 .25

.6 .30

• 8 .00

,8 .05

.8 .I0

.8 .15

.8 .20

.8 .25

.8 • _0

.8 . 35

,8 .40

1.0 •00

i•0 •05

1.0 .I0

1.0 .15

1.0 . 20

i •0 . _5

i •0 . _0

I .0 . _5

1 .0 • aO

I•0 .45

I .A . 50

1.2 .go

i._ .05

I •_ . I0

1 .2 . 15

1.2 . 20

1 •2 . 25

1.2 • 30

i•_ . 35

1 •2 . 40

1.2 . 45

1 .2 • 50

i •2 . 55

1.2 .60

i._ .65

i. 4 .00

£•4 •05

I •4 . i0

1.4 . 15

I .4 . 20

1 .4 . _5

1.4 •50

1 •4 • _b

1•4 •40

i .4 . 45

I •4 •50

1 .4 . 55

l 4 .60

1.4 .65

i . 4 • 70

1.4 . 75

TABULATION OF THE SIDEWAS-I FUNCTION Fv(lYi,ol ) - Continued

/gm=o 8

Zo=0.2 Zo=04

• 368730

.345394

.289523

.226690

.173208

.156942

.191767

.381270

.357884

.501786

.k_38296

.182942

.139982

.108675

.088201

.088753

.387186

.363788

.307643

,2440 38

.188438

,144951

.iI_422

.088506

,071245

,059795

.057434

.390430

.367029

.310868

.247231

.191569

.147966

.115228

.090912

.072821

.05_330

.049399

.042671

.040638

.1O3638

• 392397

.368994

.312828

._4Q178

.193494

.149_55

.117055

.092638

.074376

.060581

.050062

.042018

.035965

.031788

.030300

.041906

.145075

.14224_

.134739

.125943

.130899

.O00OO0

.000000

.167280

.164268

.155_24

,143482

.i_9291

.118680

.106955

.155450

.000000

.178217

.175174

.166595

.153908

.138907

.i_3284

.108415

.095467

.086101

•086901

.000000

.184365

.I_1312

.172697

.159927

.144762

.128d26

.113345

.099113

.086604

.076179

.068471

.065_99

.095883

.000000

.188148

.185091

.176462

.163664

.148447

.132421

.116789

.I022_7

.0_9327

.078022

,068413

,060540

,054652

.051063

.059434

.O00OO0

Zo=06

.05851J

.Ub9075

.082863

.000000

.000000

.000000

.000000

.088236

.087443

.085320

,082685

.082031

•101060

.000000

.000000

.000000

.i03002

.i02121

.099582

.095662

.090802

.085654

.081365

.081197

.114660

.000000

.000000

.111520

.110619

.i07998

.I03883

.098606

.092565

.086194

.079_79

.074574

.071303

.075296

.000000

.000000

.000000

.116863

.115955

.i13308

.109136

.103753

.097520

.090805

.083_53

.077276

.071076

.065717

•061855

.061414

.076977

.000000

.000000

Zo=0.8

• UUUUUU

.000000

.000000

.000000

.000000

.000000

.000000

.043885

.044006

.046610

,000000

.000000

.000000

.000000

.000000

.000000

.0b_I19

.061805

.060968

•059911

.059_99

.062149

.098630

.000000

.000000

.000000

,0_0000.

.072538

.072175

.071121

.069469

.067370

.065064

.062972

.062024

.065449

.112107

.000000

.000000

.000000

.000000
.079164

.078787

.077682

•075910

.075571

.070793

.067735

.064598

.061659

.059401

.058982

.065081

.000000

.000000

.000000

.000000



IO5

TABLE ]<7- TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

#m =08

_yi,ol Zo: o z Zo=0.4 Zo: 06 Zo'- 08XO

1.6

1 •6

1 •6

! .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 • 6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1 .6

1.8

1 .8

1 .8

1 •8

1 •8

1 .8

1.8

1 .8

1 .8

1 .8

1 •B

1 .8

1 •8

1.8

1 .8

1.8

1 •8

1 .8

1 .8

1 .8

2.0

2 .0

2 .0

2 •0

2 •0

2.0

2 .0

2 .0

2 .0

2 .0

2.0

2 .0

2 •0

2 .0

2 .0

,_ •0

2.0

2 .0

2 .0

2 .0

2 •0

.OU

•05

.10

.15

.20

.25

• 50

. 35

. 40

.45

.50

.55

.60

.65

.70

.75

._0

• '85

.00

.05

.10

.15

.20

.25

. 30

.35

•40

•45

.50

.55

.60

.65

.70

.75

,80

•85

.90

.95

.00

.05

.10

.15

.20

•25

. 30

. 35

,40

. 45

.50

.55

.60

.65

.70

.75

• [_0

. H5

.90

.95

1.00

.593678

.570274

.31"%106

.250450

.194757

.151103

.I18280

.093828

.075510

.06162'9

.050972

.042693

.036209

.0311,54

.027245

.024518

.023452

.028O45

.594559

.571154

.514984

.251326

.195628

.151967

.119154

.094667

.076527

.062414

.051709

.043357

.036761

.031501

.027285

.023921

.021304

.014451

.018678

.020915

.39518_

.571785

.315614

.251954

.196254

.152589

.119751

.0952_76

.076926

.062998

.052273

.043893

.037255

.051934

.027626

.024115

.021248

.018924

•017096

.015790

.015220

.190635

.1_75V6

.178942

.166131

.150895

.134_54

.119148

.104575

.091471

.079955

•069991

,061484

.054]]7

.048505

.044100

.041716

.044376

.000000

.192555

.189296

.i_0658

.167842

.152594

•136519

.120_i0

.i06201

.093049

.081459

.071385

.062704

.055279

.048974

.04]684

.059360

.036065

.034149

.035143

.055255

.193593

.190535

.181_94

•169075

.153821

.157739

.122019

•107394

.094219

.0U2596

.072475

•063731

.056_iI

.049764

.044255

.03956_

.035623

.032386

.0_9_98

.028384

.028717

.120424

.I19513

.I16855

.I12661

.I07239

.i00_42

.094123

.087104

•080150

.07]478

.067_60

.061654

•056850

.053199

.051624

.056083

.000000

.000000

.122910

.121998

.119]]5

.115131

.109692

.10]]68

•096508

.089425

,082378

.07556]

.069123

.063156

•0577]6

.052931

.048836

.045647

.043870

.045275

.063922

.oooo0o

.124712

.125799

.121133

.116925

.111477

.105139

.098260

.091150

.08406_

•077190

.070667

.064579

.058978

.053891

.049335

.045332

.041928

.039_39

.037566

.037850

.044850

.083640

.083258

.082134

.080325

.077912

.075010

•071741

.068239

.064646

.061116

.057840

.055104

.055478

.054604

.067715

.000000

.000000

-000000

.086799

.086416

.085283

.0_3455

•081016

.078067

.074725

•071109

.0673]8

.0635_5

.059775

.056200

.0529_4

.0501_4

.048122

.047700

.051738

.097238

.000000

.000000

,089109

.0887_4

•087587

.085_51

.083298

.0U0328

.076954

.07]292

.069453

.065540

.061642

.057841

•054208

.050812

.047733

•045081

.043050

.042075

,04]450

.054143

.000000
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TABLE I57- TABULATION OF THE SIDEWASH I:UNCTION Fv(lYi,ol)- Continued

*o IY,,ol  o:O2

2 •2

2 .2,

2 •L_

J .2

2 .2

2 •k_

2 •g

2. •_.

2 .6

2 •_)

,_ . F)

•6

2, .6

• 6

3.0
3 • 0

_..0

_' • 0

3 • 0

• 0

. 0

. O

3 .0

3 .0

3 .0

'_ .0

'_ . 0

.0

i .0

'; , O

5 . 0

5 • <)

•Ou

.05

•10

. 15

. _0

• 25

• 30

. ",6

. 40

. 45

• 50

. 55

.60

.65

• '! 0

• '! 5

. _0

.'Fib

. _0

. 95

1.00

.00

.05

. I0

.15

. _0

.25

.50

• 35

.40

.45

.50

.55

.60

.65

• 70

•75

, 80

. _5

.90

.95

1.00

.00

.Oh

•i0

. lh

. _0

.25

.50

• 40

• 45

. _'0

.%5

.60

•65

• 70

• 7 5

. 80

. _

.90

. v 5

!.00

• 3956"57

.372;_52

.316080

._524_0

.196718

.153D51

.l;dOElO

.095732

.077576

.06344,1

.052706

,044312

.057656

.032309

.027966

.0_4403

.0_1459

.019017

.0169595

.016332

.014013

.396289

.372884

.316712

._53051

.197348

.153679

.i_0835

.096353

.077993

.064051

.053307

,044903

.038232

.032B66

.0_84_8

.034902

.0g1912

.01q406

.017_91

..01549b

.013966

• 39668,6

.373_81

.31710g

.g53448

.197744

.15,'* 075

.1_i_30

.09h746

.0783B4

,064440

.053693

.0462_4

.038608

.033237

.028860

.025254

.022_53

.01u731

.017595

.0157Y3

.034_09

/gm =0.8

Zo= 0.4 Zo= 0.6 Zo= 0.8

i
.194513

.i_1453

.I02013

.16999_

.154736

.138649

.12_9_3

.I08_U_

.09510J

.0_]464

.073322

.064548

.0569_7

•0504_4

.04409g

,0400_7

.035_66

.032443

.0_946b

.027009

.0_5107

.1957_5

.192705

.184062

.171239

.155980

.139_89

•124157

.109516

.096319

.0_4667

.074507

.065709

.058118

.051574

,0459_8

•041050

.036_d7

.03316g

.0_9979

.027_11

.Og4dOU

•196551

.193490

.1_4U49

.172025

,156765

.140673

.IZ4938

.ii0_94

.097094

.005436

.075_69

.066464

.050_63

.052305

.046643

.041745

.037495

.033798

.030571

.0U7746

.005267

.126058

.125145

.122478

.I18Z66

.i12813

.I06469

.099579

.092455

.0_5348

.078449

.071088

•065749

-060076

-064886

-060180

.045_52

.042192

.03890_

.056105

.033873

.032398

.12789Y

.126W83

.124315

•120100

.I14643

.i08_92

.101595

.094256

.0_7132

.OMOdll

.0736aI

.067443

.061717

.066458

.051659

.04730g

-043363

.039015

•056631

.033709

.031_72

.129O62

-128148

.125478

.121_63

-I15_04

•109450

,I02548

.095406

.008d76

-0_1346

.074746

.068555

.062813

.057535

-052707

.048317

,044335

.040731

.037474

-034535

.031886

.090845

.090459

.009300

.0U7480

.0850U0

.082039

.078649

•074965

.071095

•067137

.063179

•059291

.055533

.051955

•048597

.04550_

.042716

.04030_

.03840_

-037261

.037578

093_34

.092847

•091706

•089862

.0S7394

.084404

.081000

.077297

.073402

.069410

.065405

.061456

.057616

.0539_6

.050416

•047104

.044006

.0411_2

.038488

.036085

.033938

.094756

,094369

.093_Z7

.091381

.088911

.085917

.0_2508

•078798

.074893

.070890

.066870

.062902

.059038

.055317

.051766

.048404

.045240

.042278

•039519

•036961

.034598
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TABLE ]51 - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

]gm : 0.8

x o Zo = 02 Zo = 06

-3.5

.5

3 .5

3 .5

3 .5

3 . 5

3 .5

5 .5

5 . 5

3 .5

3.5

3 .5

3 . 5

3 ,5

3

3 " 5

3 .5

3 5

3 .5

3.5

3.5

4.0

4 .0

4 .0

4 .©

4 •0

4 .0

4 .0

4 .0

4 .©

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

4 .0

5.0

5 .0

5 •0

5 .0

5 .0

5 •0

5 .0

5 .0

5 .0

5 .0

5 0

5 .0

5.0

5.0

5 .0

5 .0

5 .0

5 .0

5 .0

5 . 0

5 .0

lYi,ol

.00

.05

•10

.iS

.20

• 30

• 35

.4G

.45

.50

.55

.60

.65

.70

.'?5

._0

._5

.90

.g5

1.00

.00

.Oh

.I0

.15

,20

.25

.30

.155

.40

.45

.50

,55

.60

.65

.70

.75

._0

._5

.90

.95

1.00
.00

.05

.I0

.15

._0

.25

.30

.35

.40

.45

.SO

.55

.60

.65

.'?0

.75

.85

.90

.95

1.00

.397005

.3736<)0

.317437

.g53766

.1980_2

.1543_2

.I_1546

.0970_2

.0780_8

.064753

.054005

.04bb94

.038910

.033542

.0_9162

.0Z5551

.0_b45

.020017

.017_73

.016041

.0144_5

.]97211

.373U06

.317634

.853972

.198268

.154598

.I_1752

.097267

.078904

.064958

.054209

.045797

.03QI18

.033743

.0_Q361

.025750

.0_2741

.0_0211

.018064

.016930

.014650

.397455

.574050

.317877

._54_15

.198511

.354D41

.121995

.097b09

.079146

,065199

.054450

.046038

.03o358

.033982

.0_9599

.0_59U7

.022977

.0_0445

.016_7

.0164_0

.014_78

Zo=04

.197183

.194123

.l_b4_l

.17_657

.15739e

.141303

.1_5567

.110921

.u97719

.0_6059

.075_89

.067080

.059473

.052910

.047_41

.04_334

.038073

.034363

.0311gO

.0_8975

.025771

.197595

.194534

,i_5_92

.173068

.157d07

.141715

.i_5977

.ii1330

.0981_7

.0_6466

.07629b

.067484

.059U75

.053310

.04763U

.042727

.038463

.03474U

.031499

.0_8648

.0_613_

.198079

.195019

.i_6377

.17355Z

.ibSggl

.142197

.I_6461

.iiI_13

.09860_

.0d6947

.076775

.067W63

.060353

.0537U6

.04811_

.043199

.038933

.035_15

.031962

.029107

.026591

.13o001

.129086

.126417

.12_00

.i16740

.II0385

•103481

.096336

.0_9_03

.0M2_69

.075664

.069466

.063717

.05_4_8

.053591

.049187

.045187

.041562

ZO = 0.8

.095989

.U95602

.094460

.092013

.090141

.ObT14b

.0837_4

.OUO0_O

.076111

.072101

.068075

.064098

.0602_

.056488

.0529_i

.049538

.046349

.043357

.038280

.035309

.032620

.130613

.129698

.1270a9

.117351

.110995

.104090

.096945

.089810

.082875

.076_67

.070067

.064315

.059022

.054181

.049771

.045766

.042134

.038843

.035862

.033160

.131336

.1304_i

.127751

.123534

.118075

.111717

.104811

.0_7665

.090529

.0S359_

.076983

.07078_

.065027

.059732

.054888

.050475

.046466

.0428_9

.039533

.036545

.033U37

.040561

.037954

.035532

.096796

.096410

.095267

.093419

.090947

.087950

.084537

.080822

.076911

.072899

.068870

.064889

.061009

.057270

.055697

.050307

.047110

.044107

.041298

.038677

.036238

.o97953

.097366

.096223

.09437b

.09190_

.088904

.065491

.081774

.07786_

.073848

.069817

.065855

.061951

.058208

.054631

.051237

.048054

.0450_5

.042209

.039579

.037130



Io8

TABLE EZ -

Xo lYl,o[
.6 .o0
.6 • 05

• _ . I0

• _) . 15

• & .25

.8 . O0

._3 .05

.8 . I0

• 8 . 15

.8 • _0

• 8 . 25

.8 • 30

• 8 • 35

1 .0 • O0

i •0 • 05

i•0 .I0

I •0 • 15

i .0 • 20

i .0 • _h

I•O . 30

1 • 0 . 35

i •0 . 40

.0 • 452 • O0

•10

_ .15
._0

i.d • _5

1._ • 30

I .d . 35

1 •5 . 40

1.2 .45

i .2 • 50

1 .2 . 55

i • 4 . 0 ,.)

1.4 . 05

1.4 .10

1.4 , I 5

1•4 . 20

1.4 . _5

1.4 . 30

1•4 . 55

1 .4 • 40

i .4 . 45

I .4 . 50

I •4 . _5

1 •4 • 60

1•4 .65

1 . 6 . [)0

i•o .05

i•_ .I0

i._ . 15

i._ • 50

i._ . _5

i._) . 30

I •6 . 55

i .6 . 4D

i .6 • 45

i ._ . 50

i •6 . [,5

i ._, . #_0

i •r) . 0 b

i . o . 7 Q

l•b •75

TABULATION OF THE SIDEWASH :UNCTION Fv(lYi,ol)- Continued

_m =1.0

i

z°=02 z°=04 i z°=06 z°= 08
• 000000.375132

.351910

.296568

.235566

.187566

.196715
• 38525 _

.361697

.305917

.242711

.187984

.146476

.119278

.I_0897

• 389848

.556462

.JI0358

.246tJ42

.191412

.148237

.I16306

.093639

.079577

.08_391

• 392322

.36892b

.3127t_3

.2491t{3

.193586

.150092

.117534

.093525

.075979

•063569

.056246

•059898

.39381,6

.370406

.314249

._50617

.1949(_3

.151572

.118647

.094344

,076_60

.062753

.052731

.045633

.041769

.045666

• 39476'/

.371364

.315_00

._51555

.195t{76

.152548

.I19462

.095065

.076_22

.063055

.052568

.044558

.038525

.03428B

.032_77

.036102

•1 _ _-u-4
.146149

,143433

.179_58

.000000

.000000

.172_90

.169377

.161362

.150198

.139261

.157515

.000000

.000000

.i_2335

.179321

.170_58

.158432

.143961

.i_9421

.i1695b

.110669

.139261

.000000

.1675_6

.I_45_b

.175955

.163279

.148_84

.132645

.117685

.104397

.095763

.067948

.098358

.000000

.190051

.187600

.178993

.166_37

.151095

.135185

.i19739

.i05543

.093055

.0_579

.074529

.070139

.075732

.O000nO

.192696

.1_9571

.i_094_

.168160

.15_959

.13695_

.121356

.I0690_

.09399_

.0d2759

,07323B

.065463

.059639

.056602

.060448

,000000

i .000000

j .000000
, .000000

[ .000000

.000000

.0_77_6

-087456

.088473

-107274

.000000

! .oooooo
.000000

i .000000

] .I06103

i 105504
i "

l .103107
.I00081

.097462

.098915

.132629

.000000

.000000

.000000

.I14860

.i13986

•111466

.107575

.102734

.097529

i .o9284o
{ .090476

.097189

.000000

.000000

.000000

.i19831.118955
I

•116550
I
j .Ii_45
i •107015

j -i01041

j ,094759
.088646

i .003305

.079805

.081561

.ii0_60

.000000

.000000

.I_950

] .12_045

-119409

.115d57

.1099O5

.1O5718

.097070

.090511

1 .083763

I .077742

i .072630

I •069095

I .0689_8

] .081191

i .000000
.000000

I
i

!

I

.000000

.0_0_00

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.O0000n

.059683

,059754

.06121]

.073556

.000000

.000000

.000000

.000000

.000000

.000000

.07414_

•075847

.073075

•072151

•071716

•07]878

.0H99_9

.000000

.000000

.000000

.000000

-000000
.081632

.0_1279

.078682

.076707

.074603

.072857

.072360

.076260

.107419

.000000

.000000

.000000

.000000

.086145

.005774

.0_4689

.0_2956

.0_0681

.078003

,075099

.072197

.069630

.067996

•068757

.077836

.000000

.000000

.000000

.000000
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TABLE I_Z - TABULATION OF THE SIDEWASH FUNCTION

Xo _Yi,o{

1.8 .OO

1.8 .05

1.8 . 10

1.8 .15

1.8 .20

1.8 .25

1.8 . 50

i .8 . 35

1.8 . 40

1.8 .45

1.8 . 50

1.8 . 55

1.8 .60

1.8 . 65

1.8 .70

1.8 .75

1 .8 . 80

1.8 .85

_.0 .00

2.0 .05

d .0 • i0

2.0 . _.5

2 .0 . 20

2.0 .25

2.0 . 150

2 .0 , 35

2.0 . 40

2.0 .45

2.0 . 50

2 .0 . 55

2.0 .60

2.0 • 6b

4 .0 . 70

3.0 .75

_.0 . 80

.0 . _5

_.0 .90

2.0 ._5

2.2 .00

2.2 .05

2.2 .10

2._ .15

_,_ .20

_._ .,_8

3 .2 . 150

3 .2 . 35

2 .2 . 40

2.2 .45

2._ . 50

3 .2 . 55

_._ .60

)._ . 65

2 .70

._ , 752 ._0

2.2 . _5

2 _ .90

. 95

4.2 1.00

Zo=02

.395424

.372020

.315853

.25_201

.196512

.15286b

.12005_

.095615

.077512

.063453

.052825

.044585

.038149

.033139

.039355

.026721

.025744

.029365

.]9589]

.57_489

.316320

.252664

.196970

.153513

.120487

.096029

.077701

.063803

.053117

.0447NI

.038228

.033012

.028857

.025579

.023089

.021442

.021065

,024435

.396240

.372835

.916665

._53007

.197310

.153648

.I_0815

.096346

.078004

.064087

.055374

.045011

.038394

.033101

.028U30

.025567

.022568

.020343

.018665

.0176_0

.0175_8

/gin = I0

Zo=04

.1939o9

.19091_

.I82_81

.169478

.154250

.138_07

.122543

.i07997

.094935

.06347_

.073578

.065165

.058147

.05_49b

.048355

.046356

.049428

.i17251

.194924

.191_6_

.185_31

.170419

.155179

.13911b

.123421

.I08d31

.095706

.0_4149

.074119

.065498

.058153

.051956

.046U19

.042722

.059789

.038539

.041195

.077705

.195"b_8

.192568

.183931

,171115

.155_67

.139792

.i_4082

.109470

.096514

.0_4713

.074621

.065914

.058443

.052059

.046634

.042064

.038286

,035300

.033224

.032498

.034886

Z0 =06

.I_5044

,124135

.121484

.i17303

.II1901

,105633

.098856

.091893

.0_5019

.078455

.072389

,067000

.062b22

.059593

.058773

.065572

,000000

.000000

.126520

-125609

.122_51

.I18756

.113329

.107024

.100190

.093144

.086145

.079394

.073059

.067190

.061934

.057565

.053628

,Ob1030

.050386

.054808

.105083

.000000

.i_7601

.i_6689

.1240_7

.119824

.114585

,108060

.101198

.094111

.087054

.073751

.067731

.062_21

.057256

.052869

.049109

.046075

.043991

.043473

.046686

_072218

Fv(lYi.ol)- Continued

Zo= 08

.089108

.0887_9

.087617

.0858Z8

.0_3453

.080605

.077416

.0740_9

.07060_

.067519

.0644_]

.06231_

.061850

.065771

.0_4060

.000000

.000000

.091167

.090786

.089661

.087847

.0854Z9

.08251_

.079216

.075664

.071981

.068288

.064710

.06138_

.058477

.05627_

.055334

.057243

.069630

.000000

.000000

.000000

.09_662

.092279

.091147

.0_93_0

.086881

.083931

.080586

.076962

.073174

.0693_9

.065524

.061846

.058384

.055231

.052509

.050415

.049348

.050338

.057438

.160179

.000000



ii0

TABLE I_ -

×o  i.ol
_.6 . O0

2.6 . 05

2 .6 . 10

2.6 . 15

2 .6 . 50

2 •6 . 25

_.6 • 30

2 .6 . 35

_.6 .40

2•6 .45

2.6 .50

2 .6 . 55

2 .6 . 60

2 6 . 68

2 .6 . 70

2 6 .75

;_.6 . UO

) 6 d5

2.6 .90

2•6 .95

2.6 1.00

3.0 .00

3 .0 , 05

3.0 .10

3.0 .15

3 .0 . 20

3.0 . 25

3 .0 . 30

3 .0 . 35

3 .0 . 40

3.0 .45

3.0 . 50

3 .0 . 55

3.0 .60

3.0 .65

3.0 .70

5 . 0 . 75

3.0 ._0

3 •0 . _5

3.0 .90

3 .0 . 95

3.0 1.00

3.5 .00

3.5 .05

3.5 .I0

3.5 . ib

3.5 . 20

5 .5 , 25

3.5 . 30

3.5 . 35

5.5 .40

3.5 . 45

3.5 .50

3.5 .55

3.5 .60

3.5 .65

5.5 .70

3.5 .75

3.5 ._0

3.5 .85

3.5 .90

3.5 .953 1.00

TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

#m =1.0

Zo: 0.2 Zo=0.4

• 396708

.373304

.317132

.253472

.197771

.154105

.121B65

.096787

.078433

.064498

.053764

.045371

.038715

.0333_8

.0290_2

.025456

.022505

.020049

.018000

.016296

.014895

.39700_'

.373597

.317426

.255765

.198062

.154394

.121551

.097069

.078710

.064770

.054027

.045624

.038955

.033592

.02o225

.025631

.0k_2045

.020141

.018028

.016234

.014706

.397237

.373832

.317660

.255999

.198295

.1546_6

.121781

.097298

.078936

.064993

.054846

.045038

.039163

.033795

.029417

.025812

.022811

.020290

.018155

.016333

.014759

.196575

.193515

.I04_76

.172U58

.156_00

.140715

.124990

.110558

.097174

.005538

.075397

.066625

.059065

.052560

.046965

.042152

.038012

.034459

.031425

.028_64

.026759

.197167

.194107

.185466

.172644

.157386

.141_96

.i_556o

.ii092_

.097732

.0U6083

.075925

.067131

.059544

.053004

.047363

.042490

.038272

.054615

.031434

.0_8671

.026270

.197_40

.194580

.IU5938

.175115

.157_55

.141763

.i_6030

.111586

.09_187

.086531

.076365

.067561

.059961

.053405

.047745

.04_848

.036600

.054904

.031678

.0_8055

.026376

Zo:06

.129049

.128136

.125469

.121259

.I15008

.i09466

.102579

.095457

.088354

.081458

.074901

.068765

.063092

.087901

.055189

.048944

.045154

.041805

.038896

.036446

.034514

.12994_

.129035

.126367

.122154

.116698

.110549

.103453

-096318

.089198

.082_Bi

.075695

.069523

.063804

.058552

.053761

.049412

.045482

.041_43

.058769

.035934

.033419

.130666

.129751

.127083

.122867

.117409

.111056

.104154

.097014

.089885

.082957

.076359

.070170

.064430

.059153

.054330

.049942

.045963

.042361

.059107

.056170

.033522

Zo= 08

.094646

.094261

.093123

.091284

.0_88_6

.085849

.08_463

.078784

.074919

.070967

.067013

.065130

.059374

.055793

.0524_4

.049301

.046457

.043934

.041794

.040149

.0392B6

.095870

.095484

.094343

.092500

.090035

.087047

.083647

.079948

.076058

.072072

.068075

.064134

.060304

.0566_5

.0531_6

.0498_8

.046745

.045885

.041256

.038865

-0367_4

.096839

.096452

.095310

.093465

.090995

.088002

.084598

.0_0887

.076984

.072983

.068966

.065001

.061140

.0574_2

.053876

.050517

.047357

.044400

.041645

.039089

.0367_7
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TABLE 5Z - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

/_m: I0

Zo=02 Zo =04 Zo=06 Zo=08Xo lYi,oi

4 . 0 . f)(]

,i • . . 0 b

4 . _ . 12

4 . :3 . 1 _

4 • ,, . _ C'

i . 0 . _ 0

4 . 0 . _

_i . 0 . 4 L:

'i . O • 4 b

i • _ • 5 U

4 . 3 . h b

; . ) . ,_ .:J

4 • ,) , '_' 'L'

4 . L" . "I b

4 . 0 . : _ t:

. 8 . 9:3

4 • 3 . g b

4 . 0 i . ,:90

5 . 0 . f)0

5 • } . 0

b • O • i L)

5 • (, . L f_

b • 3 . s 0

5 . 0 . ,£

5 . 0 . 50

5 . 0 . 55

5 •i_ • 41

b .0

b . J . h %

b . ) . 60

b . 3 . 0 g

5 . 0 • { 0

5 . 0 . l

5 . U . :_ 0

b .0 , -_5

5 . 0 • _C;

5 . 0 , # b

5 . r;, 1 . C O

• 3973_0

.3 {39ub

.31 ?d12

.<.b41bl

.17544 [

• 1 b 4 I { [

• 1 _,!U3L

.09'{'44u

.0 l_Odb

• 00 b i _ 0

• 0 b 43 W

• 'J '1 !) ? [] 2

.0393,J4

• O _JgJl

.b_Ub52

, O,J 95} 41_

.0;J2"_36

.0_04 i©

.01 e{4 3l

, CI 14 _ '% 2

• 397b69

._741_>4

• 31 '? 992

.:;Sq33b

.lb495.b

.lC2109

.09 F624

.Obb _,1 b

.0545_o

.046154

.03!_4'/5

.0340W9

.0_610()

.OsJgt,/

• 0 _ C' b *) {_

• 0 I 4, 4 I 9

.Cl_bb4

• C' ! _ ) 03

• I(_7w46

. IW4UUO

. iU6U44

. !'#34;J0

. !bUl_O

• 14_06'/

• 11160_

. 09U4 _b

• 0 /66b'/

• 0 O't <_ 4 U

i O [_ O _ 4 ]

• ob36_J

• 04}3o14

• 045109

. Ug_ObG

• O 5b14_

.g31901

• OSgOb9

. (JEObbtt

• lWb_z.b

• iu6604

• 1 { 3 Y 'l v

. ibObld

• l,;d4_q

. &W66U,3

. i12041

• O _ b J J L!

• II e; 717 '7

• 07'/OOb

• OOUI94

• 060 b ttr)

• i) b4O;dO

• U4O 540

I U4345_

• © 3 _ 1 "I S

• ubb45,%

• b b_ d.(Je,

• Ok:9 _5D

• U_'O04O

. 130_14

• l_7b4b

. i;_33d9

. lllbl4

• 104bll

• (J_ 7 4 _ If

• 0U3403

• 01 _ I _

• 010_0 5

. Oo4Ub6

• ohgbm9

. Oh4 f 3b

• 0 b 0333

. 04633'[

• 042 f16

. 059437

• 03 e) 4 I? O

• 05 J'?b6

• 1316 #k

• 130766

• 1 Z_UU tSO

• 123b'/0

• llO,ii) 9

• llZob3

• io514t_

• 09d002

. Or_3'_3d

• 0773d4

. 07lld4

• 0_5371

• ObO0 ld

. Obb_36

. ObOu_6

. 046N19

. 043186

• 059U93

. 03_WlO

• O34dU[

• (] g '? 4 #< U

• U 9' / 0 '/ b

. OWb_ 33

• 0w40_6

• bot_OWO

• CIO b_ I 0

• O /'?bU_

• d'( _b6d

• u_gsb/

• 0eb583

• U61710

• 0579'19

• o.%4416

• Ob1057

. 047053

• IJ44_66

. 04207b

. t) 3_47b

• O3'/ObW

.OgNtgD

• 09'/d03

• L) _# 6 t_ #) t]

• _<#4d13

• U_#2341

• 0<_914]

• Ut_5931

• ot_;3_ 16

• U'/d304

• o742v,_

I 0 "_' 0 _ 6 d

• 066281

• 0_2401

• OSUO_l

• ObbOS7

I O 5 1 _ 9 6

• U4_4 _7

. U464V3

• 04 _J6Bd

. 04005_

• O 3"/e, 1 b
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TABLE _ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo lyi,ol

• 6 •00

• 6 .05

.6 .i0

.6 •15

.6 .20
• 8 • O0

• _ .05

.8 •I0

.8 •35

.8 .20

.8 . 25

.8 • 30

3 .0 • O0

1.0 .05

3.0 .i0

3 .0 • 15

3 .0 . gO

i .0 . 25

i .0 • 30

i •0 • 35

! .o • 40
3 . _ • 00

3._ •05

1 •5 • i0

1.2 .15

3 .2 :20

1.2 •25

1•2 • 30

1 .2 . 35

1 •2 . 40

3 •2 • 45

• O0

1•4 . 05

1 . 4 • I0

3 ,4 . 15

1•4 , _0

1 •4 . 25

1•4 . SO

1 .4 . 55

i .4 . 40

3.4 . 45

3•4 . 50

i .4 . 55

1.4 . 60

3 •6 • OO

3 .6 • 05

3 •6 . i0

1 '_ .15

3 .6 . 20

1.6 . 25

I •_> . 50

i .o . :35

! ._ . 40

3•6 •45

i .0 . 50

3 .6 . 55

1.6 .60

3.6 . 65

I .6 . 70

/gm :12

Zo: 0.2 Zo: 0.4

.583414

.J60434

.306282

.249550

.2_4878

•390293

.J66990

.531_54

,_48646

.195560

.157862

.149167

.395178

.509815

.313788

.._50448

.195365

.152877

.122412

.105570

.106958

• ]9467_

.5712.85

.515177

.251647

.196177

.152905

.120754

.097435

.081352

.072710

.0837_b

• 39554'9

.3721"53

.316013

._52416

.1968_0

.153323

.I_30748

.096687

.07o005

.066218

.0576_0

.054389

.071928

• 596109

.J72709

.51685b

.252928

.197281

.155699

.120984

.096691

.078612

.065095

.055019

.047735

.043185

.042945

.009717

•148585

.3504_3

.316683

.000000

•000000

.1788_6

.176378

.169441

.16259_

.170943

.000000

•O00UO0

.i_7744

•Iu4798

.376602

.164_24

.351d31

.140817

.139688

.269152

.000000

.191707

.188692

.i_0217

.167746

.153141

.138228

.124678

.i14450

.i12459

,165798

.000000

.Ig5848

.190_0_

.162245

.169577

.154587

.138957

.3_]923

.130459

.099510

.091595

.090_71

.129745

•000000

.IQ5147

.192098

.I05498

.170754

.i85627

.139742

.i_4323

.110154

•0976U0

• 0u71 71

• 078931

.071733

.074583

.310146

.000000

_=06

.000000

.000000

.000000

.000000

.000000

.0768_6

.085WZ]

.000000

.000000

.000000

.000000

.000000

.i095_5

.308856

•108093

.310310

.333478

.000000

.000000

•000000

.000000

.I19217

,i18414

•116175

.i12_61

.i09623

.i07_72

.i13962

.202_99

.000000

.000000

.000000

.12374_

.322877

•12057]

.i1650_

•111675

,i06455

.301528

.0V8_8

.099866

,125890

.000000

.000000

.000000

.i_6254

.12556_

.122772

•118715

.315524

•107605

•101595

.095356

.090063

.086422

-0_6684

.i01542

.000000

.000000

.000000

ZO=08

,.000000

.0_0@00

.000000

.000000

.000000

000000

.000000

.000000

.000000

.000000

.000000

.000000

.0_8770

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.0741_2

.074233

.075231

.081283

.158340

.000000

.000000

.000000

.000000

.000000

.000000

.084550

.084272

.0_3554

.082700

.0U2355

.084186

.094907

.4_8165

.000000

.000000

.000000

.000000

.000000

.08941_

.089071

.088089

.0_6579

.084721

.082798

.0_1296

.081219

.085471

.110884

.000000

.000000

.000000

.000000

.000000
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TABLE I_Z - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

,_m = 1.2

xo lYi,ol

1.8 .00

1.8 .05

1 .8 . I0

i .8 • 15

1 .8 • 20

i .8 . 25

1.8 • 30

i .8 • 35

1 .8 . 4O

1.8 .45

1 .8 . 50

1.8 . 55

1.8 .60

1.8 . 65

1.8 .70

1.8 .75

1.8 . nO
2,0 .dO

2 .0 . 05

2 .0 . I0

.2.0 . 15

2 .0 . 20

2 .0 . 25

2.0 . 50

2 .0 . 35

2 .0 . 4O

2.0 ,45

2 .0 . 50

2 .0 , 55

2.0 .60

2.0 .65

2.0 .70

_.0 .75

2 .0 . 60

2 .0 . 65

2.2 . O0

2.2 .05

2._ . i0

2 .2 . 15

2 .2 . 20

2 ._ . 2b

2 .2 . 50

2 .2 . :55

2 ._ . 40

2.2 . 45

2 .2 . 50

2 .2 . 55

2 .2 . 60

2.2 .65

2.2 .70

2.2 .75

2 .2 • _0

2.2 ._5

2.2 .90

2.2 .95

Zo: 0,2

.3964N8

.5750U7

.5169_5

.255284

.197615

.155992

.121218

.096_55

.078611

.064866

,054404

.046419

.040400

.056126

.053841

.055522

.088588

.396758

.373355

°317190

.255541

.197857

.154217

.121413

.096986

.078701

.064863

.054_60

.046051

.059659

.054703

.0]0969

.028440

.027528

.030657

.396956

.373552

.3173db

.253751

.198041

.1543_0

.121b70

.097121

.078805

.064922

.054_56

.045954

.03Q424

,034250

.050153

.026954

.024582

.023125

.025107

.027517

Zo= 0.4

.195998

.192945

.i_4527

.171549

.156362

.140581

.124809

.110596

.097529

.086554

.076905

.069202

.06342_

.06025o

.062466

.099795

.000000

,196589

.195555

.164906

.17211O

.156_94

.140866

.i_5_24

.110707

.097685

.066268

.076438

•068111

.061200

.055710

.051785

.050095

.053469

.097_52

.197016

.193959

.I855_7

.172521

.Ib7_88

.141_56

.I_5558

.110989

.0_7890

.0_6569

.076584

.0_7_25

.060557

.054467

.0494_0

.045605

.045025

.042429

.046789

.IIOU09

Zo = 0.6

.127805

.126_05

.124277

.120145

.i14825

.i0868_

.102094

.095419

.068_85

.083_17

.078208

.074_28

.074959

.085560

.000000

.000000

.000000

.12883_

.127_32

.125288

.121121

.115740

.109502

.102768

.095663

.0890o7

.082610

.076691

.071510

.067359

.064696

.064_51

.073_65

.000000

.000000

.i_956_

.128656

.126003

.121_17

.I16406

.110121

.105517

.096509

.0_9562

.0_2679

.076417

.070695

.065609

.061_89

.057932

.055_7_

.056604

.064655

.568538

.000000

Zo = 0.8

.09_153

.091789

.0907_4

•ougo]H

.086825

.084251

.081503

.078857

.076656

.075605

.077490

.06956]

.000000

.000000

.000000

.000000

.000000

• OgT872

.093495

.092599

.090635

.088501

.0_5514

.0_2412

.079151

.075906

.072891

.070409

.068987

.069844

.077196

.I]4576

.000000

.000000

.000000

.095031

.09465_

.095536

.091758

.089346

.086467

.0_5_4

.079746

.076164

.872613

.069254

.066195

.063732

.062257

,06_699

.062030

.099454

.000000

.000000

.000000
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TABLE ]52 - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

XO

i_.6

.6

2 .6

2 .6

2 .6

2_ . o

2 .6

2 .6

.6

.6

2.6

2 .6

2.6

2 .6

2 .6

.6

2 .6

2.6

2 .6

3.0

3•0

3•0

3 .0

3 .0

3.0

5.0

25 .0

3.0

3.0

3 .0

3.0

3 .0

3 .0

3.0

3 .0

25 .0

3 •0

3 .0
3.5

3.5

3.5

3.5

] •5

3 .5

_3 •5

3.5

3 •5

3.5

3 .5

3 .5

3.5

3.5

3.5"

5.5

3.5

3 .5

3.5

3.5

3 . 5

lYi,ol

• O0

•05

.10

.15

.20

._5

. _0

. 55

.40

. 45

. 50

.55

.60

.65

.70

.75

.hlO

• _J5

.90

.95

1.00

.00

•05

. I0

.15

. 20

. _5

.30

.35

.40

. 45

.50

.55

.60

.65

.70

.75

•80

.85

•90

.95

1.00
.00

.05

.10

.15

.20

._5

. 50

. D5

. 40

. 45

.50

.55

.60

.65

•70

.75

.80

• _5

.9C

.95

i. O0

,_m = 1.2

Zo=0.2 Zo=Q4

•397223

.573818

.317648

.253991

.198295

.154631

.121797

.097528

.078985

.065065

.054348

.045978

.039352

.034043

.029747

.026247

.023385

.021052

.019182

.017749

.016795

• 397389

.573984

.517813

._54154

.198453

.154787

.i_1947

.097470

.079117

.065185

.05_449

.046057

.059401

.054054

.029707

.026158

.023183

.020720

.018658

.016952

.015495

.397522.

.374117

.317945

.254285

.198582

.154914

.12.2071

.0975_0

.079231

.065291

.054548

.046145

.059476

.054112

.029745

.0Z6149

.023160

.0_0654

.018556

.016756

,015198

•197582

.194525

•185885

•175070

•15782_

•141747

.I_6036

.1114_2

.098_62

.086657

•076555

.067854

.060340

.053920

.048438

.045775

• 039843

. 056584

.033987

.032116

.031215

.197929

.194869

.186_30

.175410

•158156

.142071

.1_6348

.ii1718

•098535

.086900

.076761

.067989

,060450

.053925

.048527

.043509

.039359

•035789

.052726

.030115

.027925

.198_03

•195145

.186502

•175680

.158422

.142335

.126605

.111964

.098770

.087121

.076963

•068169

•060581

.054040

.048397

.045521

.059299

.055635

.052445

.029667

.027245

Zo=0.6 Zo=0.8
.130500

.z29588

•126926

•122723

.i17_84

.110959

.104096

•097006

.089944

.083102

•076614

•070568

•065014

.059979

.055478

.051524

.048145

.045405

.045456

.042662

.044074

.1310h_

.150146

.127480

.125271

.117821

•111481

•104596

.097477

.090576

.085483

.076928

.07079]

.065122

.059929

.055213

.050959

.047150

.043769

.040804

•058254

.056140

.151493

.130579

.127911

•123698

.118242

•111894

.104998

.097864

•090745

•085828

.077245

.071070

•065550

•060096

.055502

.050949

=047011

.045461

.040269

.057409

.054857

.096461

.096070

.094946

.095120

•090681

•087731

.084584

•080755

.076958

.073095

•069260

.065553

.061987

•058695

•055724

.055177

.051204

.050086

.050469

.054294

.072371

.097285

.096900

.095763

.0939_6

.091470

.088495

.085113

.081457

.077576

.0736_8

.069679

.065798

.062043

.058460

.055084

•051944

.049068

.046484

.0442]3

.042377

.041029
.097908

.097522

.096381

.094539

•092074

• 089087

• 085688

• 081990

.078101

•074116

•070119

.066178

.062346

.058664

•055161

.051855

.048760

.04588_

.0432_5

.040792

.038586
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TABLE ]_ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo I:'i,ol

4.0 .00

4 .0 . 05

4 .0 . 10

4 .0 . 15

4 .0 • 20

4 .0 . 2_5

4.0 . 30

4 .0 • 35

4 .0 • 40

4.0 •45

4.0 •50

4 .0 • 55

4.0 .60

4.0 .65

4 .0 . 7O

4 .0 . 75

4 .0 • 80

4 .0 . 85

4.0 .90

4.0 .95

4.0 i. O0

5.0 .00

5.0 .05

5.0 .i0

5.0 .15

5 .0 . 20

5 .0 . 25

5 .0 . 30

5 .0 . 35

5 .0 . 4O

5.0 .45

5 .0 . 50

5 .0 . 55

5.0 .60

5.0 .65

5.0 .70

5.0 .75

5 .0 . t_O

5 .0 . 85

5.0 .90

5.0 .95

5.0 i. O0

,Sin : 12

Zo:O.2 Zo:O.4 Zo: 0.6

.3976o8

.374_03

.318031

._54370

.198666

.154997

.122153

.097670

.079508

.065365

.054619

.046212

.039557

.034167

.029792

.026188

.023187

.020667

.018552

.016711

.015147

.]97709

.574304

.318151

.254470

.198766

,155096

.122250

.097766

.079405

.065458

.054709

.046298

.03o620

.034_46

.029866

.026255

.023248

.020719

.018575

.016742

.015164

.198379

.195319

.i_6677

.173_54

.ib8595

.14250J

.1267"70

.112127

.098929

.0U7275

.07710U

.068505

.06070_

.054152

.048495

.043597

.059351

.035656

.052451

.029608

.027150

.198584

.195525

.i_6_82

.174058

.158797

.142704

.126969

.i12322

.099120

.0_7461

.077_90

.0684_i

.060875

.054511

.048642

.043754

.039472

.035760

.032515

.029668

.027161

.151767

.130U53

.128184

.123_69

.118512

.112159

.i05_59

.0_8119

.090992

.084065

.077468

.071281

.065545

.060267

.055447

.Ob1061

.047083

.043484

.040231

.037295

.034648

.1320_4

.131169

.128500

.124283

.118824

.112468

.105564

.098420

.091287

.084354

.077748

.071551

.065801

.060512

.055674

.051269

.047268

.043640

.040355

.057380

.034686

ZO:08

.098_95

.097908

.096767

.094922

.092453

.089461

.O86055

.082148

•078447

•074448

.070433

.066470

.062612

.058897

.055353

.051998

.048841

.045887

.04]I]4

.040580

.038219

.098715

.098346

.097204

.095357

.092886

.089890

.086479

.0_2765

.078856

.074847

.0708Z0

.066845

.062968

.059233

,055665

.052281

.049089

.046094

.04329]

.040681

.038251
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TABLE ]_/ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

×_ lYi,ol

.6 .OU

• _ • 0 %

6 . 1U

._, •15

.b . _0

8 . {}U

.5 .05

.3 . i0

.:_ . 1 )

• _J • 50

.9 . _h

.0 • O0

.0 . Ub

• 4 . 10

._O . L5

• 49 . 20

• O % 0

.O • }5

• W, . O0

._ . Ob

. Z . 113

• S . ] >

.£ . k J

. Z b

• s . {<)

.2 , {5

• . 4 C

• ,$ . ,_ }

. 4 . (]

.4 . L 5

• ,_ . 10

. _ • i L

.4 . ZO

• ,i • 2 b

.4 . 50

.4 . 55

.4 . aq

• ,I . 4 b

• q . %

• 4 '< :

.6 . OU

• r} • :3

• _ • 1D

• _ , 40

• P, . 4 b

._3 • q0

.,, . 55

• {_ . 6 {J

• k_ . 00

.8 , 0b

. _ . 10

.:i . 15

. b . _b

• P_ . 4 D

.H . 5U

• H • v

.8 .o0

.8 . 70

Zo: 02

.393923

.371425

.319877

.274966

.715870

.59651_

.573319

.318082

._5660_

.206582

.IdloU7

• 39'?295

.b16012

.2_54992

._00577

._ 5(_' 532

.132752

.128840

• 39"70{}b

• 5 Y ,* ] _ 4

.518064

• 2 '240 /9

.19_440

.ib_5bb

.185199

. I USbJc

.ugL7t_

./059 _4

• _9i639

.57_51

.518141

._5_602

.I 9_10_

.153781

.I_5407

• 09090 t"

.08510_

.07_!YU

.06BUI0

.103985

• 39771

.5745 ld

.31_i!UU

.,,,54b04

.198990

.1564_1

.09H_/ 0

.OWIU_

.0_8066

• 058977

.05'_85u

.056060

• ]9775H

.374359

.3!U_07

.254585

.198944

.155308

. i_266]

• u 9 8 5 'l ()

.0_0300

• 0 b 677 o

• 05 c, 6 r} b

.049_3 Iu

.0443t'8

.042674

.050134

_gm= 1.4

Zo=04

.124575

• 000000

• O00UO0

• 000000

• 000000

• 186940

. I0506_

. IU_920

• 2192678

• 0 _ 000 O

• o(}0G00

.1(;'4735

• 1919J5

• 1645,%t,

• L Y 4SE7

• 165650

• !70620

• 000000

• 000000

. 193v97

• Iob•I12

• 175671

. lb99i_U

• l,,6OJl

• 1 {74_3

• J 40_04

• 5 5 69 5 b

• O 00 (} 0 U

• 1V'?H3 _}

• 1<240_5

. 106340

• i /3041

. 15915_J

• 14404_

. 130004

. 1] 0410

• 11142,9

• 116704

• 46951_

• O00U00

. 196456

• !w5_19

• i # 39 _ '?

. 159011

•143354

.1JO50_

• 11475_,

. i05_I

• 090d05

• 0N9649

.000000

• IgB480
• 195454

• I06859

• 17410_

• i68993

. 1451_7

. i_7729

. !135_U

. 101117

UU_224

• U 'l' _ 5 '/

. 0754¢,_

• [}U_999

. 0b0000

Zo =06

.OOouO0

-000000

_000000

.000000

.000000

.000000

.000000

.000000

.O000uO

.000000

.000000

.1099_

.III061

.124_20

.00000U

.000000

.000000

.OOOOO0

.000000

.I_46_'_

.124085

.122663

.121_47

.12bl_b

• 000uOU

• OOOUO0

• OUOOou

• OLIUOOU

• 128d t I

•128021

.125746

.1_24_2

•118719

.i15_48

.116621

.152758

.000000

.000000

.OOO00u

• 000000

• 129654

.I_714H

.I18471

.115_06

• I08162

• I04 J4o

•114705

.34[_764

.000000

.000000

.131_06

.i_0420

.127045

.12_bOd

.i18654

• I 12781

• I(}66Z6

• 100647

• 0_5387

.091805

.O_l_b

.100591

.257957

.000000

.000000

ZO=08

.0000{,0

.OOO_O0

.000000

.000000

.000000

.000000

.OOO000

.000000

.O00OO0

.000000

.000000

.OOG0O)

.000000

.U00000

.000000

.000000

.000000

.000000

.000000

.06H287

•070464

.000000

.000000

.000000

.O00UO0

.U00000

.000000

.uOUO00

.000000

.0869%4

.006956

.087_71

.091607

•113084

.000000

.000000

.000000

.000000

.000000

.000000

.000000

• ()_ _470

• 0H3207

• o_253b

.0_175W

.[;91460

.O93079

.101539

.1572_

.000000

.000000

.000000

.UUO000

.000000

.096093

.(;95761

,0_4814

.0_I_18

.0_9850

.0_8595

.UdUU3_

.U93362

.I15747

.UO0000

.000000

.000000

.000000

.000000



TABLE _ - TABULATION OF THE SIDEWASH FUNCTION

Xo lYi,oI
2.0 .00

E U • 05

g•O .10

_.0 . 15

• 0 . 2. 0

g o0 • i_5

.0 • 30

3 . 4) • 3 S

Z; .0 • 40

2.0 . 45

• 0 . 50

£ •0 . 5b

,., . l) • 6 [)

5.0 .65

}2 . 3 . 7 (]

. I] . 75

d . ,) • _ 0

2 • Y. . 00

4 •2 • _0

.2 . 30

• d . 35

g .k_ . 40

"d ._. . 45

¢2 • 'g • 50

2.g • 5b

,_.g • 60

_ •d • 6 b

• Z# • 20

d•2 .7h

j.d •80

2•_ ._5

2•2 .90

2.6 . {',0

2.r) •Oh

2 • F) . 10

• _; .ib

.6 • 20

}2 . 6 • 3 b

_.6 . 40

;! . r:. • 45

2•6 . 50

2.6 • 5b

d 6 .60

2.6 •65

d.6 • 70

2 .6 • 75

_..6 •80

2 .6 . 90

g .6 , 95

2 ,6 i•0o

ZO=02

• 3977_U

.374380

._182_7

.d54590

.1989_b

.155311

.I ;_5z+7

•098176

.07q968

•Ot_m241

.055799

.047_33

.04182;4

.037525

•O35074

•035763

.05181B

• 3978()8

.374405

.318_42

._b45_h

• 1989 l'i'

•Ib5403

•12_4t}8

.09B073

.07_UO_

.065982

.056402

• 047._ 22

.040N_6

.03595e)

.03_79

• 0 g<.a_i 17

.01'0V53

•03174_)

.0_91S66

-397833

•374499

.g54607

.19891b

.155_5_

.1_?.]439

.097904

. 0 '[(._660

.065754

.055060

.046752

.040181

.034946

,030750

• 027390

.024231

.0_2711

.0_!35_

•0_2231

_m =L4

Zo =04

•198613

• 195561

• 186948

•174179

.15900_

.145044

.127496

.i1311_

.I00288

• 0_916_

.0797_o

.07_IZ_

• 06637e,

• 003091

• 004420

• 005101

• 000000

. 108_96

• 19564g

. ib7019

- I 74,g 30

. ibgt125

. 14301d

• 1d7391

.l]_.90l

• 099911

.008542

• 070770

• {)70519

. 063713

.058351

. 054608

.0531_d

.056772

. 092b97

• UO000O

. 19{J791

.195733

. 1d7101

.174293

. 15V057

.143000

• i_27314

.11_7 5,_

• 09961b

• 008U65

. {JY8037

. 069412

• 062U4"7

• 055002

• 050562

• 046240

.042dis

.040419

• 03 '_ 31 v

.040638

• 049988

Zo= 06

.131f4"/

.130_48

.128_33

.124119

.iiB_26

.i127_5

.106195

,0_9595

.095261

.0_7524

.0_2785

.0'79709

.079891

.089487

._46t) 19

.000000

•000000

.13_007

.151102

.128466

•124313

.118955

.112"746

.106053

.099_05

.0924b5

.0_6131

.0_035_

.0753_5

.071479

.069281

.070332

.0HI145

.000000

.000000

.000000

.13d_7_

.131369

.128715

.1245£6

•119109

.i12815

•105996

.0U0964

.0_{5S4_

•078894

.073035

.067738

.0_3061

.069079

.Ob5_lO

.063_05

.053365

.066486

.072_10

.OOOOOU

Fv(lYi,ol)- Continued

Zo= 08

.09V367

.097010

.095967

.094317

.092_7B

.0_9708

.067114

.0N4677

.0_28d8

.082371

.0_5313

.099779

.000000

.000000

.000000

,000000

.000000

.0_H065

.097_96

.096611

._N4876

.0W_584

.0_9861

.08685_

.o_32a3

.000669

,077935

.u75886

.075200

.077507

.0_8964

.219800

,000000

.000000

.000000

.000000

.098744

.d98365

.097246

.095443

.0_3041

•09014b

.0_6874

.0_3350

.079_96

.0760_9

.072463

.069114

.066110

.0636_3

.C619Z7

.061563

.063894

.074080

.176891

.000000

.000000

I17
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TABLE IV - TABULATION OF THE SIDEWAS4 FUNCTION Fv(lYi,ol)- Continued

Xo li, 3,J

_.0 .00

3.0 .05

3.0 .I0

3.0 • 15

3 .0 . 20

3.0 .25

3 .0 . 30

3 .0 . 35

3 .0 . 40

3 .0 . 45

3.0 .50

3 .0 . 55

5.0 .60

3.0 .65

3.0 .70

3.0 .75

3 .0 . 80

3 .0 . 85

3.0 .90

3 .0 . 95

3.0 1.00

3.5 .00

3.5 .05

3.5 .I0

3.5 .15

3.5 .20

3.5 . 25

3.5 . 50

3.5 . 35

3.5 . 40

3 .5 , 45

3 .5 . 50

3 .5 . 55

3.5 .60

3.5 .65

3.5 .70

3.5 .75

3.5 .80

3.5 .85

3.5 .90

3.5 .95

3.5 1.00

4.0 ,00

4.0 .05

4.0 .i0

4.O .15

4 .0 • 20

4 .0 , 25

4.0 . 30

4 .0 , 55

4 .0 . 40

4.0 . 45

4 .0 . 50

4 .0 . 55

4.0 .60

4 .0 . 65

4 .0 . 70

4 .0 . 75

4 .0 . 80

4.0 .85

4.0 .90

4.0 .95

4.0 1.00

Zo=O.2

.397848

.374444

.318274

.254616

.198918

.155257

.122423

.097953

.079609

.065687

°054968

.046594

.039962

.034644

.030335

.026814

.023922

.021542

.019594

.018050

.016832

.397859

.374455

.318283

.254624

.198923

.155257

.122417

.097959

.079585

.065650

.054914

.046519

.039860

.034509

.030156

.026579

.023612

.021135

.019050

.017293

.015810

-397866

.374461

.318290

.254629

.198927

.155259

.122416

.097935

.079576

.065656

.054893

.04649D

.039821

.034456

.030089

.026492

.023502

.020994

.018875

.017069

.015526

_m :1.4

Zo=0.4

.198840

.195781

.187144

.174329

.159081

.145006

.127295

.112680

.099518

.087908

.077_02

.069071

.061564

,055124

.049611

.04490_

.040897

.037522

.034730

.032513

.030924

.198874

.195814

.187175

.174355

.159101

.143016

.127292

.112660

.099476

.087838

.077695

.068919

.061353

,054838

,049_27

.044390

.040216

.036610

.033497

,030815

.028517

.198894

,195834

.187193

.174371

.159114

.143025

.127295

.i12656

.099462

.087813

.077656

.068862

.061_73

.054751

.049087

.044210

.039984

.056515

,033120

.050334

.027900

Zo=06

,132408

.131496

.128835

.124632

.i19193

.112868

.i06004

.098912

.091846

.084_97

.O785OO

.072438

.066_59

.061786

.057225

.053177

.049647

.046654

.044251

.042560

.041871

.132491

,131577

.128_12

.124702

.I19252

.I12_I0

.i06024

.098903

.091799

.084902

.078341

.072197

.066514

.061304

.056565

.052279

.048425

.044979

.041_21

.039234

.036_11

.132534

.131620

.128953

.124740

.119285

.i12_37

.106041

,098908

.091789

.084872

.078287

.072114

.066394

.061139

.056343

,051_86

.048044

-044486

.041_84

.038410

.035837

Zo=08

.099041

.098658

.0975_7

.095701

.093262

-090312

.086963

,083331

.0795_7

.075654

.071800

.068044

.064452

.061083

.057994

,055248

.0529_9

.051167

.050204

,050564

.053673

.099218

.098832

.097695

.095858

.093401

.090425

.087041

.083362

.079497

.075542

.071582

.067687

.063913

-060302

.056886

.053691

.050734

.048034

.045608

-043481

.041_94

.099306

.098920

.097780

.095938

.093474

,090488

,087089

.08339_

.079503

.075519

.0715_2

.067581

.063748

.060064

.056558

.055247

.050144

.047255

.044581

,042124

,039883
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TABLE ]52" - TABULATION OF THE SIDEWASH FUNCTION

XO

5.0

5 •o

b •0

5 •0

5 .0

5.0

5 • 0

5 •0

5 ,0

5 •0

5•0

5•0

if "o°
5.0

5.0

5.0

5.0

5.0

5.0

]:q,o]

• (I0

.05

•10

.15

.20

•25

. 30

.35

.40

•45

. 50

.55

.60

.65

.70

.7b

•80

.85

•90

• q5

1.00

,Sin : 1.4

Zo=02 Zo= 0.4

• 397874

• 5 'f "4 ,, 0 {9

.318k:V7

.H540 30

•198932

.lSb2_3

.12;2418

.09'7934

.079672

.065627

.054880

.046471

.039795

.03442_

.030L144

,0k_6436

.0133432

.020907

.0187_6

•016938

.Olb36b

.198914

• !95t_54

• IT45L_9

, Ibg125J

• 143U 5t_

• !Z730_

• i1265t_

• 0_99457

. 0u7_00

• 0 '.' "." 63 .z

• 068 t3 .E ,b

• 061_

.064664

. 044tJ_Jt]

. 0,591]41

.032899

• 03006;J

• 0}3756b

Zo =0.6

• 13257V

• 131()62

. 124_'7U

• I1931g

• 10_06 3

.0_1791

. O_4t_l

.078_0

• 072067

.066323

. (]0__04{3

. Ob6_lO

• Obl_] 3

.047U2k_

-044.dQ6

.040t_33

• 037'973

• 035dv96

Fv (lyi,ol) - Continued

Zo= 0.8

.09'_3_7

i (]uWO00

• _}_' 7 t3 b8

. 0'4601 k_

.093543

• t19054_5

• U_7140

• Uu34 _0

• O795zb

. UTbS;Jl

• U71500

.06,755O

• 0599 :_6

• u56 :_'79

• 053007

. 049830

.046851

. 0440t_9

• 041478

• 03_0%'3
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TABLE ]Z - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

/gm: 16

Zo: 02 Zo=04 Zo=06 Zo=08Xo lYioI
.6 .I) 0

•, . }5

• '/ . i0

.8_ .1%• rio

• F3 . 0b

• 9 • !O

• q .15

• _ . LO

• q . 25

1 . 0 . 0 o

i .0 • O _

1 • 0 • ! 0

1.0 . I 6

i ,0 . UO

1 • 0 . _ h

i • :J . 30

1 .0 . 3h

1 . _ . ()U

I • d . 0 _

l.g . !0

1.4 . i_

1.2 . _0

i .g . ;_5

i .2 . 50

1 ._ . 35

1 .2 . 40

1.4 .Oo

1.4 .0_

! .4 . lL)

1.4 . 1'"

1 . 4 . 4 ()

i .4 . _b

i .4 . 10

1 . 4 . 40

I . 4 . 4 _

i • 4 . q ,)

ooF • 0 b

i 6 . !0

!.O . 15

i .b • _0

1.9 . 2b

1 G . 30

i ._ . 45

i .6 . 50

1 ._ . 55

1.8 .Oo

1.8 .05

1 .8 . i0

1.8 .15

1 .8 . _0

1.8 • 25

1.8 . 30

i .B . 35

,B . 40B . 55

i ._] . 60

1.8 . 65

. 0 . () (;

,3.0 .Oh

3 .0 . 10

d.O . 15

3 .O . _0

J .0 . db

2 .0 . 50

J • 0 . 56

.0 . 40

4.C . 45

2 . 0 . 50

£.0 .65

£ .C . 70

_.0 .75

• 4U 7147

. j 5(}t] _] r?

._395w0

.404066

• DO!U SO

._d_b52

.E0745b

._Cb_id

.dG27_3

. 402054

.J_3136

.L_006'/2

.20749b

.109510

.15529"?

.40412(_

.4008b0

• J 77 b U b

.J;_!551

.E50351

.sob507

• 1 b1413

• 1 J ! ".t., U 7

.i!3938

.i!9040

.400092

• J'/'_Y18

. Jd0653

.g5Y:209

.I 58847

.i_7059

.i044_0

.08q014

.ou4a57

.II_050

.3995R8

. J /6_01

.Jk_00_8

._56543

._01034

.2 57671

.Ig5503

.0'/25_0

.066104

.069733

• 399238
.3 {bd44

• J 1 _ 73 '1

.d56113

.d[ 0b_0

.157019

.1_44_4

.10030t_

.0U24_4

.0540_9

.052781

.008464

• 398986

• 3"? 5587

.319438

.955H18

.d001_2

.156013

.I_3_}12

.09_63_

.081559

.008030

.05'?_94

.Q4_U92

.045978

.1425_8

• 000000

• ':} %_J UO U

• b 09 U U 0

• 00 <] <_ ':)L)

.IgS_b_

- 196 /_*o

• UOOUUU

• 000 u O U

• O(){J00 O
• 203"t O'_

• R 0 i d .5 t_

• 19b164

• IUgUI7

• 200 5Z_'_

• O000Oo

• OOL) OUO

• O0OU0O

• 20_55'/ 4

. _bO t'b,h

• ! b ! 6 b _

• II_iob4

• !6vfSo

• borouGH

• 0O0OOO

• 2U2'/_b

. i?? (U4

• l'J! 4 z.U

• i {<9k',_4

. lohl_)

.iblxlJ

. ! J)4_)>

. !f3_9'1

. !,Ib35d

• 0(;OO00

• U(;©UOU

,;_(]2U33

• 199Ui'/

• 1905_0

• 178U0_

• ! 4_04<{

• 1337 _ '

• llOg_O

• 13136d

• O00OO0

.2u14o,_

. 19_42_

• 1{7,4,1o

. !46570

• !J149a

• li7_bl

• I t)_d_o

• L)_3047

• 1344U4

• O°OOO0

.2010_7

• I_939J

• i7666t_

• 10!5_8

• 146717

.13035o

. II6_UJ

. i0374_

.093k:00

.0U4755

.0537_4

.232U_J

• UOOUO0

• O00(,OU

• 000000

.00000O

• [) 00 U 0 O

• 00HO0i _

. OUOUOU

. 0 () (] U I] t}

• 000(JOO

• 0 q} [) 0 (J a

. 0_471i:_

• 0o0o Jo

• O (I C; L) U U

• 0 L] 0 O !J 0

• 0 U 00 _l L)

- 0 t_ o _l t) H

• [; O 0 O U 0

. J 3[)4h c

.lJO>r,t

. 135] %9

• ib] 464

• (]{ 0HUU

• Cl G i) U lj :j

• OOOuuo

• OOO_)oo

• 135%0_%

• 12,4( ._1

• I 33L)l)4

. 131_b _

• 1>1454

.140dry4

• 0 O 0 [a {] o

• 0 L) (J () U U

• [J (.I 0 O L) o

• 000 O (l d

. t3,%921

.135113

• 1 5_E_49

.12943",

• 1;5515

• If_OU6

• OoOtJoO

• O00001J

• 0 () 0 (] {J I>

• 13571_

. 134_hb

. 1523'?3

• iP, Ub3_

. 123'?_3

.11t_441

.1155uz

• 1091_7

• iO7_17

. O00oO0

• O00UOU

• 0 [; 0 H U U

• 13h _h%

• 134471

• 1 .51 '_ ,J '_

• i ! "/ '_ 'w d

• ] 2_ {0 ?

• J I_,34

• !10dd5

. I04H_4

• U99 t)_,Q

. 094_ _]

• O0000O

• 000000

• 000000

l ( ) (] t } { J f _ ( )

• 000000

• 000000

• (oOOOOO

• (J 0 O b 0 (l

• 0Q00H0

• 000000

• OOOOOO

• tJ ( H O 0 O
• 0 0 fJ 0 0 0

- O00n(iO

• 000000

• _;00000

• o0000©

• o0Or]00

• outJooo

. UL]U90O

. (] U 000 (;

• oOuOOO

. 000000

• uoooOO

• () t) (; (J (J O

• u0OO0u

• OtfOOOO

• uoo00O

• uOoooo

. OUZJ 2H

• 0 tt b I '# _

• I _" O 7 _) .b

• 00 (J 00 ()

• ° [) 00 [J O

• OOOOO0

. 000 O00

• OU(!O00

• (_(JOO00

• J 00 L> 00

• O C (J O 00

• U_'/UbO

• I t) 1 ;' V 3

• 1134P, 3

• d#l bg{ 177

• OOOO00

• OOOoOO

• 000000

• <o 000 O 0

. i0] 0_,

• !OUU 56

• 100d03

• O'_v4 '?_

• U %' 9 ,£ d b'

• 100700

• I0 (b46

• 140317

• oOOOO0

• 300000

• 000000

• u0O0!JO

• ig] ilh b

• 101h 53

. 100_18

. (,_a /5hd

. 0W 54 H4

• 100165

• I_;0_73

• 000000

• 000000

• 000000

• UO0000
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TABLE _ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

_m= 16

Xo lYi,oI

2 . 2, . 00

2.2 .Oh

2.2 . 10

5.2 . 15

2 . d • WO

2 .2 . 25

2.d . 50

2 .5 . 35

2.2 .40

3.d .45

2 • _ . 50

2._ . 55

2.d . 60

2.6 . (}0

2 .5 . O.b

2 .o . I0

2 . +) . 1 b

2 .6 . dO

d .6 . 8 _

2 .8 . 50

5 .6 . 55

5.6 .40

4.6 . 45

2 •6 . 50

2 ._ . 55

2.6 . 60

2.6 .65

2 . 6 . 70

2 . _ . 75

2.6 . _0

3 . 0 . 00

3 . 0 . 0 b

3.0 .iO

5.0 .!b

5 . 0 . "40

5 0 .:_b

5 O . 50

5 _ . 55

3 . r) . 40

5 . 0 . 4 b

3 . 0 . 50

3.0 . 55

3 .c, . 80

5 m . o5

3.0 .70

5.0 , Y5

5 .0 . 80

3 .0 . _5

3 0 . _ 0

• 0 . _ 5

.0 1 . 0 O

3•5 .(io

5.5 . 05

5.5 . I0

J .5 . 15

i. 5 . _0

5 . 5 . d <)

5 . 5 . 5 0

5 . q . 35

5.5 . 40

5.5 . 45

3 " 5 I _ _ 0

_.5 . 55

3 . b . 6 0

3•5 .65

3 . 5 . 70

5 •5 . 7 5

5 .5 . _0

5.5 . _5

5.5 . vO

3.5 .95

5.5 1.00

Zo:O.2 Zo=0.4 Zo:06

. 398797

.575397

.31Ud40

.WbDOUb

.199945

.156339

.1_35_3

.09u2_2

.081028

• 0 _ "? 31 b

•056t_O

.04893U

.04:39 5d

. 39_541

.D7b] 3d

•315973

•Z553gb

.190642

•156001

.1 _3195

•0987_4

.OU04 /0

.066616

.0B59B8

.047730

.0412511

• 036] _,i

•03?_165

.O_sQlOY

•02&940

. 3983'/% _

• 374 _a "{ b

• 5 I 880 ':

.255153

.I 5b005

.1229U0

• 09 g 8 d 1

.0U0192

.066_89

.055595

.047d52

.04065Q

.036393

.031151

.0_7721

.024952

.052.74 t

.0_ !Oh!

.019910

.019443

.39_249

.374_45

.318o7b

._55017

.19u318

._ 55655

.15_t_23

.098348

•080001

.0060'15

.055350

.046968

.040320

.034995

.0300_7

.OETI_I

.024194

.02!765

.01974':

.0180'Z6

.01_,710

• 2uo_s9

• iw76J#

• !Ll_o 5i

. 1764'10

. i_)iI0:_

. 145164

• !Od4V;J

• UglqUt_

• 003050

. 0 r? _ 45 '!

. OoU'! 57

.2Otl_iR

• !wTISP

• ibuSJ4

• 1757 J P

• 160.553

. 144494

• i WM_ar7

• 1143_t;

• 004 _s }3 J_

• 0 '114 '/ ,%

• 0 f, 4 '_ b 3

.USU4,SU

• 0 b 3 '[ 5 !,

• 04H 5_)

• 199YOB

• IWTObO

• !'/540_

• 160170

• 144110

• 15841_{

• i I 3tJ]£ 9

• I0070U

. 0_39134

• 07908d

• 0 {04_2

.0o3oo,_

• O ob_,dt_

. OblJJ_

• 046040

. 043139

. O40_OU

. 036_104

. 0 57050

. 057724

• 199t_58

• 196590

• 1o7961

• 175164

• 159095

. 143_51V

• id_10J

. i134_J

• 100514

• 0 ?_t57o

• 0690_9

• 05_4_9

.0_5029

• 050274

.04550':

. 0414_31

• 03'1_30

. 03496'!

. 0324Ub

• 030461)

• I 3_>'000

. 134iu5

. J 314vw

• I_7403

• l,:;g ] 3Y

• i09.5_4

• i05(J _,d

. 0 _ O ri 16

. 09119d_

• 0 _ 3 L, E_ 2

. r, H 5 _'_ d 6

• 1344;'<

• 13551P

• 130H f!

• I _,_h "/ i ;g

• i_1 _ 5s

• 115 _> '95

• 1{tH349

. 11)14 _ z,

• [, W 4 b o _.

• 0 H 8 i) 42

.0/_495

. (> r l 1. r? _ B

• t) 07_ 49

• {: O 5 $ r/ fC.

• (}()4 <2_

• 0O8P. 77

• 1340] _$

• 150 ,; 55

• 12_2_d

• 120i!41

. 114b41

• 107712

• iIJOb66

• 09 }(',6t.

• OHO49b

• lJ : 45 t_ 7

• C) c;gl _8

• 0 r_ 4 1 d g

. ODO,J93

. (',bt, bO 5

• U.h3b4 d

• 0 ,h I 'l 0 '!

• L] _ i O "/ 4

• <; o 2 t* h 6

• (: O 1 {_ !3

• 13367]

• [3g /b8

• 13009_

. 120450

. i14] dl

• i07d51

• I0015U

• 0 b' 50 Z £

• 0H_dU'I

.0"/9_88

. 0 lJb<;b

• 0 o 7 <; I b

• 002 t$ 45

• Ob4O4"[

. OaO "55'/

. 047148

. 044 569

. 042U'/3

.0403_U

Zo= 0.8

• 10:1517

• [ t) 0 b b :

• C:{) d950

• (j w 6 U 'l (

• (:'_45 C) 9

• t,t_gU 47

. Ot_U _ 53

. UUd416

• 99 _ 544

• 10_20't

• {IUt) OO0

• [uldl3

• I00118

• (_wO()d7

• OW3;_ 55

• (_01 i,I

• tJU 6805

. 0U3455

• 0u02_6

• uT'/ 506

• f) 749.i 4

. U73545

• (: 73 s' 1 7

• U782W,,6

• _,u595_

• £) 00 C) {) (_

• it)] ]I{_

• 100#08

• (JWW6_t_

• L, W'¢'8 U 2

• Ugh474

• O92587

• UbVg 76

• Or* h7 _,7

. u_3055

• 07 U 503

• 0'/ 4 tb 41

• 0r/1144

• ,;J _ 'l 9 O 6

• tJ £_ ,# 0 m 3

• O!,IUIz

• i;_20Ol

• i:_-_ h4 1 _

• IJ'¢ /lbU

• (' t) 0 O 00

• ] (:,[) 7c' t,

• ±00415

• J W 9 )>, d, O

• t._ _' 5 {] () 9

• (,q_O))2

• OOH_V3

• O£_ b04"/

• 0u12,_3

• ()7 'f 5g_

. v'/ 34 _O

. 0869.b4

. 05_480

.u59_41

• U56;875

. _;536_3

• U51 _ 56

._)4_49d

. 04}5_19

• U 4 '/ 't O h
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TABLE TV - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

,Sin= 1.6

Zo= 0.2 Zo= 0.4 Zo= 0.6 Zo= 0.8_o lyi,oI
_4 . 0 . OU

4.0 •05

4 •0 . 10

.0 . 15

4 •0 • 40

4 •0 . _0

4 •0 • _5

4 .0 • 40

4.0 •45

4 • 0 . q 0

4 •0 . 55

4 •0 .60

4 • 0 . o b

4 . 0 • YO

4 . 0 • '( b

4 .0 . _,0

4 • 0 . _ b

4 .0 • _0

4.0 . _b

4.0 1• O0

5 .0 . O0

b •0 .Oh

5 •0 . 10

'j • o . i b

5 .0 . ,_0

b .0 • d 5

b ._# • 50

) 0 • _6

5 .0 . 40

b • U . 4 "_

5 . 0 50

:) •0 , 55

3 .0 . 50

D .0 .65

3 . 0 . 'I O

5 . 0 . Y b

b .0 . dr,

5.0 •_0

5•<) ._;5

5 .0 I . O0

.398165

.374700

.9185_9

.45q9_9

.1555o2

.I_B7_2

.098_4q

.07qd_9

.065953

.055_17

•046t12_0

.040159

• 0 _4_JU4

.05044_

.OZ6U*_O

.OZ3H_3

._,]i40b

•0i'4510

• 01 'I b J o

.016031

. 39_065

• 3'{4o*_0

. 51845d

• _ 54_Z7

.19u124

.15b450

.I_011

.0981_9

.07_7_

.OOhd_6

.oSnOoO

.04_0 {5

.040000

.034_ 50

.030250

.026653

.0_3653

.02!134

. 0 IQO O0

.017179

.015615

. 199493

. 196433

. i07/_

• ! 74 _ '/ )

• ib_/l_

,i436_a

. l_IWO_

. l13d'?_

• 100091

. Ood4b_]

.0 /630_

. 0o95_'?

• 06 l!_be,

. Obb4 Jb

• ,J 4901_,

• IJ449_U

.040'tUO

.037155

. UJ4ulb

.031_9t,

• 04_J949

• 199297

• lo759_

• i {47't3

• i59514

. 1434_d5

• i_7691

. i13_4_

• 099d51

• 0780J4

.0616Jb

• ObbO_

. 0494,k:b

. 0445 _.l

• 04045t)

• 0365_*_

• 0333"/0

• 030548

• 058070

.133436

-lJ_b_3

.12_ub'/

.125047

.1201W7

.11JU55

.106_

.0_9046

.09274U

.0_5_39

.079_74

.0731gb

.007434

.002Z14

.0574_i

.0551b6

.049d76

.045796

.042690

.039_35

.037515

•135155

.132_39

.1_9570

.125356

.1198_9

.i13547

.I06640

•099510

.09_5U5

.0_5460

.0780_5

.0'120_o

.066_45

.O61b/_

.Ob6B55

.062472

.04_497

°()44_u0

•041650

.03U'/ib

.036068

.lOOh13

.JOOld8

.097154

.U940Y6

.09171_

•U06_54

.U_4063

.0d0784

.0766_b

.0_8955

.U_blb8

,b#1540

.U58101

•054874

.051874

.04911_

.046600

.044549

.042378
• i00357

.0w9771

• O_bo $0

.0w6786

.0_4_i_

.0_15_6

.0@79_4

.UM421_

.OuO5ZO

.0_6_4

.072_13

._83h4

.06078_

.05"/_4W

.05_U_8

.05074h

.U477Wn

.04504b

.04_493

.040154
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TABLE I_ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo lyi,o t

• 6 .UU

.6 .05

.6 .i0

.8 . (IO

.8 .05

.8 .I0

.8 ,15

.8 .20

1 .0 . O0

1.0 .05

1.0 .i0

il .0 . 15
1 0 , 20

1 .0 . 25

1.0 . 30

i. 2 .00

I._ .05

1.2 . i0

1.2 ,15

1 .2 . 20

1.2 .25

1.2 . 30

1 ._ . 35

1.4 . O0

1 4 .05

1.4 . i0

1.4 .15

1.4 .20

1.4 . 25

1.4 . 30

1 ,4 . 55

1.4 .40

1.4 . 45

i. 6 . 00

1.6 .05

i ,6 . i0

i 6 . 15

1.6 .20

1.6 . 25

i .6 . 30

i._, , 35

i ,6 . 40

1.6 , 45

1 .6 . 50

1.8 .OO

1.8 .05

1 .8 . I0

1.8 ,15

1 ._ . 20

1 .8 . 25

l.S . _0

i ,8 . 35

i .8 . 40

i .8 . 45

1.8 • £0

1 ,8 . 55

;i .8 . 60

/gm : 18

Zo =02 Zo =0.4 Zo:06 Zo:08

.423785

.404127

.573018

,413168

.390462

.557354

._82U58

.262305

.407744

.384571

.32o300

.267775

._16691

.185798

.215287

.404744

.3B1440

.525634

.262761

.208576

.167847

.141325

.135227

.402927

.37Q573

.525579

.2602U2

._05226

•162669

.131779

.111015

.101198

.122482

,401746

.378310

.322295

.258U_6

.203449

.160305

.128_9

.105191

.080233

.080082

.082395
.400956

.577548

.321434

,2578_4

.202364

•158977

.126561

.102726

.085575

•073085

.065331

.063558

.083967

.000000

.O00UO0

.O00OO0

.197085

.230969

.000000

.O00UO0

,O00UO0

.215184

.213508

.211724

.2_6309

.000000

.000000

,000000

.211893

.209_09

.20206J

.i_2919

.i_6509

.197378

.000000

.000000

.208798

.205_

,197_18

.i56_20

.173334

.161_69

.ib65b'?

.I'/31_

.000000

.000000

.206584

.203601

.195_31

.16_677

.154_5o

.1414_

.1322_9

.131152

.164474

.000000

.205013

.201996

.193505

.i_0971

.16620_

.150_94

.156400

.123750

.i13_43

.i08729

.114200

._07672

,000000

.000000

.o_oooe

.oooo_9

.000000

+000_00

. Q900oo

.OOUOOO

• u_©_O

.O0000Q

.000000

.000000

.000000

.UmUW_I

.000000

.O00000

.UO0000

.000000

.000000

.000000

:UO0000

.000000

.000000

.000000

.000000

.000000

.000000

.OOOO00

.000000

,000000

,000000

,000000

.000000

.131390

.136/34

.327317

.000000

.000U00

.O0000O

.OO000U

.000000
,143386

.143151

.143456

.1480{7

.175908

.'O00OO0

.O00OOO

.000000

,000000

.O00UO0

.1428_

.14_i_8

.140355

,138079

,13_649

.139_U0

.i57938

.000000

,000000

.000000

.000000

.14126R

.140452

.138155

.134709

.130645

.126750

.124339

.126364

.144213

.000000

.000000

.000000

.000000

.UO0000

.UO0000

,UO0000

,000000

.UO0000

.UO0000

.000000

.000000

-000000

.000000

,000000

.000000

.000000

.000000

.O00000

.O00000
.098_4_

.i00324

.I15484

.UO0000

.O00000

.000000

.000000

.O0000 o

,O00000

.000000

.000000

.i07049

.107047

.i07483

.109726

.i181_9

.161146

.000000

.000000

.000000

,000000

.000000

.OO0000

.000000
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TABLE _ - TABULATION OF THE SIOEWASh FUNCTION Fv(lYi, ol)- Continued

,Sm=l 8

Zo =0 Z Zo =04 Zo:Q6 Zo =08

.20387_

KO

2.0

`2 .L

d

_ o°

. 0

d • 0

.0

2. •0

2 •0

_' .0

42 .0

.0

2.2.

g .2

2 .,g

d . :4

d .`2

4 •Z'

_ _

,; .d

•2.

,3 ,;_

d •2

2_.6

,2 . _,

2. . r:,

d . <.

d .6

2 •6

d .6

2 . 6

6

2,.6

_.6

3.0

•0

3 .0

3 .0

3 .0

.0

3 .0

3 .0

5 .0

• .0

.0

• 0

5 . 0

3 . 0

5 .0

3 .0

• 00

.05

. !0

•`20

. 2',

• 50

•35

. 40

.45

• =,0

• 55

.60

.6b

.00

. 0 b

.10

.&b

. _0

._5

• 50

, aO

.45

. 50

.60

.65

•70

• Y 8

• O0

.05

.10

. I _

• _0

• 3

. 40

.4%

.%0

. 60

.65

. 70

• I b

.HO

._S

.90

• 00

.05

.10

.15

.20

.25

• _, 0

. 35

. 40

. 45

.50

q _

.,60

. 6>,

• 70

.75

• BO

• _5

.90

.95

.00

.4003.=;6

.376962

.3206_7

.,_57_3b

._01642

•158140

.126538

.I01406

.083556

.070376

.060_21

.054421

.051658

.056905

.399928

.376530

.320382

.gSA766

.,.0! I _4

.157569

.124873

.100598

.08_5_8

.0689_4

•058840

.051320

.046064

.043_16

.044415

.065246

• 39934H

.37b947

.31_786

._56146

• 2 {) 047 t,

.I 5hU 54

.t_40?b

.09u679

•081455

•067043

.057101

.048968

.04;8671

.037832

.034£43

.0318_0

•031083

.033507

.056449

-3989R4

.3755_i

.31o416

.255755

._00079

• 1564 34

.i_36_2

.09u181

.08087b

.067002

.056345

.048052

.0415_b

.03634b

.038`223

,098961

• 0_64 39

.0,_4620

.0_35_3

.0_3752

.0_6760

._00o38

.17963_

.164650

.148984

.133u87

.laO]9_

.i08445

.099095

.0920_N

.092056

.107643

.000000

.203021

.199978

.191394

•179670

.163587

.147749

.132382

.i18_61

.I05_13

.095_53

.05674_

.O_061l

.077785

.0_1U27

.ig3048

.O00OO0
201866

.i_019_

.1774_3

-162l]d

.146_54

.130670

.103301

.U9_009

,002338

.074113

.06757_

,069425

.058970

.057907

,061_41

.090345

,000000

.201139

,198085

.I_9455

•176656

.161434

.145595

.i_734

.llblSb

.i0_I08

.090610

•000648

,0Y2107

.Ob4_4W

.058744

.0b369_

.04963_

.046610

.044798

.044_04

.0_87_1

.07_38h

.139816

.138_59

.1364S 5

.132655

.127851

.122556

•117549

.i12_93

.110757

•1'i]707

.135_85

.000000

.000000

.000000

.13864_

•137768

.135_14

.131_17

.126_19

.120_19

.114_49

.108357

.I03144

.0_9296

.098098

.103157

.134589

.000000

-OOO000

.000000

._36987

.1360_7

.133466

•129340

.1240_i

.117873

.IIIZ60

.104518

.0_7_39

.091771

.086943

.081605

.078_I

.076805

.0791_7

.0_3Z86

.000000

.000000

.000000

.135915

._35008

.13_363

.128190

.122798

.116539

.I09767

.i02797

.095893

.0_9_58

.08_044

.077361

;07_d97

.067_41

.064413

.061_]3

.060_67

.062739

.O'/17ba

.142371

-000000

,i07592

.i0'1353

.106754

.106028

•105862

.I072_4

.I13154

•136855

.000000

.000000

.O0000Q

.000000

.000000

.U00000

.106852

.106540

.105656

.i04330

•102766

.i01_8_

.100404

.101148

.106052

.125295

.7444_8

.uOOOO0

.000000

.000000

.OOOO00

.000000

.i05]14

.104754

.105700

.i02022

.U9981_

.O97233

•094416

.091560

.088897

.086741

.0855_6

.086459

.091978

.i139)4

-000000

.000000

.000000

.000000

.000000

.i03797

.i034_3

.I02]ZI

.100548

.09819_

.0_536_

.092181

.0_8779

.uo5288

.0_1840

.078571

.0756_b

.073_Z4

.071635

.071415

.07383b

.083019

.129796

.000000

•000000

.000000
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TABLE I_ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo _Yi,ol

3. 5 . 00

3.5 .05

3.5 .I0

3.5 .15

3.5 .20

3.5 .25

3.5 . _0

3.5 . 35

3.5 .40

3.5 .45

3.5 . 50

3 .5 . 55

3.5 .60

5.5 .65

3.5 .70

3.5 .75

3.5 .80

5.5 ._5

3.5 .90

3.5 .95

3.5 1.00

4.0 . 00

4 .0 .05

4 .0 . i0

4.0 . 15

4 .0 . 20

4 .0 , ;d5

4 .0 . 50

4 . 0 . 35

4 .0 . 40

4 .0 . 45

4 .0 . 50

4 .0 . 55

4 .0 . 6O

4.0 .65

4.O .70

4 .0 .75

4.0 . 80

4 .0 .85

4 .0 .90

4 .0 . 95

4.0 1.00

5.0 . O0

5.0 .05

5 .0 .I0

5.0 .15

5.0 .20

5.0 .25

5.0 . 30

5 .0 . 35

5 .0 . 40

5 .0 . 45

5 .0 . 5O

5 .0 . 55

5.0 .60
5.0 .65

5 0 . 70

5 0 .75

5.O .dO

5 .0 . _5

5.0 .90

5.0 .95

5.0 I. O0

_m= 18

Zo =02 Zo =04 Zo = 06 Zo =08

.200556.39869_

.375289

.319120

.25546b

.190770

.156112

.123283

.098_19

.080482

.066570

.055862

.047501

.040885

.035586

.031300

.027807

.024948

.0_2610

.Od071o

.0192_i

.018116

.398504

.575100

.318929

.255_71

.1995'12

.156909

.1_30'/3

.0985_8

.080249

.066320

.055592

.047_06

.040557

.035218

.030881

.027321

.024375

.0219_2

.01o870

.018151

.016718

.39828_

.374877

.518706

.255045

.190343

.155675

.122833

.098352

.07_993

.066053

.055511

.046907

.040238

.034873

.030504

.0d6907

.023915

.0_1404

.019281

.017472

.015923

.197498

.188_64

.17605_

.160_i0

.144743

.1_NU43

.I1444N

.1012_O

.0_970'1

.079625

.07092b

.06345D

.057057

.051597

.04695D

.043029

.039750

.037097

.035060

.035727

.200178

.197119

.1_8481

.175664

.160414

.144334

.128617

.i13994

.i00021

.0_91_7

.079070

.07031D

.06_769

.056281

.050703

.045905

.041778

.038d30

.035188

.032595

050410

.199754

.196673

.108033

.175211

.159954

.143a6o

.i_8130

.113497

.100304

.0_8655

.078498

.069704

.062115

.055572

.0499_7

,045047

.040018

.03'I14D

.03394_

.031140

.028698

.135047

.134136

.1314'18

.127_83

.121855

.i15544

.108699

.i01631

.0945_5

.087783

.0_133o

.0753_4

.06_812

.064_23

.060365

.056449

.053087

.050317

.048219

.0469'16

.047005

.134481

.135569

.130W06

.i_6700

.121_57

.i149_5

.108051

.i00_45

.0_3859

.0_6_85

.0_0451

.074341

.068697

.065535

.058053

.054637

.050_69

.047530

.044606

.042090

.039_92

.133815

.132_01

.130233

.i_6021

.120566

.I14218

.i073g4

.100191

.093073

.086156

.079572

.073398

.0_7677

.062421

.057622

.053_2

.049313

.045"_47

.042534

.039_43

.037047

.i0_679

.102298

.i01174

.0W_360

.096959

.0_4013

.0_0696

.OS'/lOb

.0_3354

.079546

.075774

.07_120

.068657

.065452

.062576

.060112

.058179

.056977

.056886

.058791

.065375

10_936

.i0155_

.i00419

.098589

.096143

.093181

.089816

.086161

.0_23_5

.078407

.07449_

.070_52

.066944

.063414

.060098

.0570_5

.0542_3

.051718

.049547

.047762

.046450

.i01052

.100666

.099537

.097o85

.0952_g

.092236

.0_88J9

.08514_

.0_1254

.077270

.073274

.0_332

.065499

.U61813

.05830_

.054985

.051873

.048970

.046278

.U4_794

.U41516
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TABLE I_ - TABULATION OF THE SIDEWASIt FUNCTION Fv(lYi,ol)- Continued

Xo lYi,ol
.6 .00

.6 .05

.6 .I0

.8 .00

.8 .05

.8 .10

.8 .15

.8 . 20

1.0 .OO

1.0 .O5

1.0 .I0

1.0 .15

i .0 . 20

1.0 .25

1.2 .00

1.2 .05

1.2 .10

i .2 . I 5

.2 .202 .25

. 35

1 • 4 . O0
1.4 .05

1.4 . i0

1.4 .15

1.4 .20

1.4 .25

1.4 • 30

1 .4 . 35

1 .4 . 40

i .6 . O0

1.6 , 05

i .6 . i0

1.6 . 15

1.6 .20

1.6 • 25

1.6 .30

1 .6 . 35

1.6 . 40

1.6 . 45

1.6 . 50

1. 8 . O0

1.8 .05

i .8 . i0

1.8 .15

1.8 .20

1.8 .25

1.8 . 30

1 .8 . _5

1.8 .40

i._ .45

1.8 . 50

i .8 . 55

a.o .oo
2.0 .05

g.O . 10

g.O .15

_.0 .20

3.0 .25

Z.O . 30

Z . 0 . 55

_.0 .40

g.O .45

.0 . 50

.0 . 55

3.0 . 60

Zo=Q2

.44485e

.42o195

.444852

.424099

.401893

.551242

.306413

.382584

.414397

.391371

.336695

.276739

.230195

.217163

.409235

.5859_0

.530407

.268042

.214936

.176690

.157589

.208430

.406169

.582844

.5_6954

.26387_

.20o234

.167461

.158175

.121375

.127655

.404200

.380039

.324_20

.261463

.206285

.163477

.132063

.110067

.096537

.094714

.17q550

.402859

.37o481

.3233_9

._59913

.204500

.161_86

.129148

.105775

.08#231

.078558

.074877

.092278

.401906

.378516

.J_2402

.258049

.203390

.15q916

.127465

.i03504

.086080

.073514

.0650_8

.061235

.066_61

,_m: 20

Zo: 04

.000000

.000000

.O00OO0

.000000

.000000

.000000

.000000

.000000

.2_9550

.230238

.246674

.O00OO0

.000000

.000000

.222426

._0109

._14597

.210424

.222420

.637_87

.O00UOO

.O00UO0

.216214

.213429

.205_24

.195541

.184964

.179051

.197682

.000000

.000O00

.2i2050

.209120

.200947

.189095

.175621

.162758

.153206

.152500

.191292

.000000

.000000

.209_09

.206220

.197S27

.IS84_5

.171084

.156591

.142_71

.132344

.126921

.134705

.281158

.000000

.207199

._04181

.195685

.1_314_

.168348

.15398_

.138369

.i_546 o

.i15097

•108417

.108581

.I]2913

.000000

Zg: Q6

.000000

.Ooooo@

.999990

.00 . O0

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.00U000

.000000

.000000

,000000

.000000

.000000

.O000UO

.152155

.153550

.164799

.308736

.000000

.000000

.000000

.000000

.000000

.151742

.151338

.150736

.151809

.160230

.210846

.000000

.000000

.000000

.000000

.000000

.148284

.14'f574

.145655

.143065

.140779

.140739

.148284

.IW3792

.000000

.000000

.000000

.000000

.145347

.[44536

.138745

.134579

.130427

.127349

.127390

.136525

.196640

.000000

.000000

.000000

Zn=0.8

.000000

.oopooo
.ggoouu8_@@"
.O00OOO

.000000

.000000

.000000

.6oOoQo

.000000

.gO0000

.000000

.000000

.D-%-oo o 0

.00.0000

.O00000

.000000

.000000

.000000

.000000

.000000

._00000

.000000

.000000

.000000

.000000

.O00000

.O00000

.000000

• ooo oq_O
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.ii1854

.i13072

.IZlIII

.iU5843

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.i_4775

.114766

.115119

.116947

.i_3337

.148101

,000000

.000000

.000000

.000000

.UO0000

.000000

.000000
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TABLE _ - TABULATION OF THE SIDEWASH FUNCTION

/9m=2.0

Fv(lYi,ol)- Continued

Xo F'%oI

2.2, •00

_.2 •05

_•_ .10

_._ .15

.2 . _0

2•2 .25

2 .2 . 30

2 .2 . 155

2.2 •40

2.2 .45

_.2 •50

2•2 .55
'2 _ .60

2.2 •65

2.2 •70

2.6 ,00

_.6 •05

,_.6 . i0

2.6 . 15

_•6 . _0

2.6 •25

2._ . 30

2 . 6 . _5

2.6 .40

2.6 .45

2.6 .50

2.6 .55

2.6 .60

_•6 .65

2.6 .70

2 .6 • 75

2.6 .80

2.6 .65
3.0 •00

3.0 •05

_.0 .I0

3.0 .15

3 .0 . 20

3.0 .25

3.0 .30

3.0 . 35

3.0 .40

3•0 . 45

3 .0 . 50

3 .0 . 55

3.0 .60

3.0 .65

3.0 .70

3.0 .75

3.0 .80

3.0 .85

3.0 .90

3.0 .95

Zo =0.2 Zo=0.4 Zo=06 Zo=0.8

.401203

.377809

.321675

.258083

.202491

.158988

.1_6381

.102257

.084560

.071124

.061448

.054766

•051209

.052935

.084735

•400256

.376856

.320702

.257074

.201423

•1578_8

.125086

.i00743

.082569

•068879

.058478

.050549

.044559

.040218

.037513

.037014

.041803

.216302

.599664

.376262

.320099

.256456

.200780

.157148

.124355

.090940

.081667

.067857

.057239

.049023

.042601

.037569

.033658

.030716

.028717

.027854

.0289_0

.036695

.205727

.202694

.194144

.IU1494

.166513

.150844

.135733

.12200_

.Ii016_

.100605

•093U88

.091482

.099216

.202046

.000000

•203760

•20071J

•192115

.179567

.1642_8

.148511

•132822

.118515

.I0577_

.094753

•0D5475

•077942

.072259

.068808

•068878

.078005

.231383

.000000

.20254_

.19948U

.190_6_

.178055

.162880

.146_79

•131262

•116773

•103777

•o9238e

.ou2567

•o74_21

.067_55

•061521

•05705o

.05394_

.052600

.054355

•065407

.000000

.143091

.142236

•139770

.135948

.131150

•125844

.120585

.116069

.I13368

.114784

.128320

.260072

.000000

.000000

.000000

.140030

.I]WI40

.156552

.i]2488

.127Z69

.121Z72

.114881

.i08464

.102365

.096_26

.092556

•089_03

.090374

•098453

.146684

•000000

.000000

.000000

.138132

•137230

.134601

.130457

•125109

.I18W!5

.i12_32

.i05385

.0_8650

.092246

.086353

.0_Ii_5

.076732

.073411

.071612

.072388

.079091

.115478

.000000

.000000

•113164

.i12935

.i12365

•111731

•iI154_

.i128ZI

•118110

.156979

.34556_

.000000

.000000

.000000

.000000

.000000

.000000

.I09510

.i0_17_

.I0_197

•106670

.i047_8

.102551

.100386

.098578

.097677

.098740

.104436

.125550

.000000

.000000

.000000

.000000

.000000

.000000

•i06962

.106597

.i055_5

.103809

.101544

• 098848

• 095861

.O92737

.089642

.086769

.084361

.082773

.082635

.0_5365

.095407

.143108

.000000

.000000

.O00000

.UO0000
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TABLE I_ - TABULATION OF THE SlDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo [Y4o[

3.5 .00

3.5 .05

3.5 .I0

3.5 .15

3.5 .30

3.5 .25

3.5 .30

5 .5 . 35

3.5 .40
3.5 .45

3.5 .50

5.5 .55

J.5 .60

3.5 .65

3.5 .70

3.5 .75

3.5 .nO

3.5 ._5

3.5 .90

3.5 ._5

3.5 i.o0

4.O .00

4 .0 .05

4 .0 . I0

4.0 . 15

4 .0 • 20

4 .0 .25

4 .0 • 750

4 .0 . 35

4 .0 . 40
4 0 .45

4 0 .50

4 .0 . 55

4 0 .60

4 0 .65

4.0 .70

4.00 .754 .nO

4.0 .U5

4 .0 • 90

4.0 .95

4 .0 1 • O0

5.0 .00

5-0 .05

5 .0 • I0

5.0 .15

5 .0 . ;90

5.0 .25

5 .0 . 30

5 .0 . 35

5. 0 . 40

5 .0 . 45

5 .0 . 50

5.0 .55

o 6o.65

5.0 .70

5.0 .75

5.0 .80

5.0 .85

5.O .90

5.0 .95

5.0 1.00

ZO=0.2

.399!91'

.375787

.519620

.255968

.200278

.156627

.i_3807

.09W356

.081054

.067141

.056458

.048128

.041552

.036304

.032084

.0_8679

.O2594O

.023769

.0_2121

.0_1009

.030565

.398885

.3754_0

.319311

.255655

.199958

.156299

.121467

.09W000

.080659

.066740

.056025

.047654

.041024

.035707

.031398

.027874

.024973

.0_2576

.020598

.018978

.017679

.398525

.575120

.518949

.255289

.190688

.155922

.125081

.0_8605

.080247

.066310

.055572

.047174

.040510

.035152

.030792

.027204

.024_-_4

.021726

.019619

.017829

.016303

Zo=O.4

.201576

.198518

.I89888

.177084

.16185b

.14580_

.1301_2

.115548

.102437

.09089_

,0_0867

.072_59

.064860

.058585

.053284

.048_55

.045_51

.042391

.0403_5

.039459

.040_11

.200953

.197_94

.189_5W

.IY644_

.161201

.1451)0

.i_94_4

.i1481_

.101660

.09005_

.0/9_58

.0712_5

.0637_3

.0572W_

.Ob178d

.04706b

.043040

.0396E4

.056757

.054400

.03254_

.200225

.19716b

.1885_6

.175706

.1604bi

.14436b

.i_8640

.i14006

.I00_i_

.0891'/8

.07_0_9

.070_46

.062669

.056141

.050515

.045654

.041449

.037803

.034637

.031_82

.029485

zo =Q6 Zo=OB

,136636

.1357'_8

.133078

.128895

.I_548'I

.i17304

.iI0397

.i03379

.0_6408

.089681

.083337

.077471

.072146

.067403

.063283

.059839

.067169

.065473

.055194

.057497

.066650

.155678

.134767

,152108

.127910

.1224'(7

.i16159

.i09304

.I02ZZ3

.095168

.0_833Z

.0MI848

.075798

.070Z_9

.0_516_

.060599

.056536

.052_65

.049U88

.0475_0

.045305

.04]_49

.134566

.135653

.130_87

.126777

.121326

.i14_83

.i080_5

.lOONY1

.0Y386_

.0_6_88

.0_0388

.074233

.06853_

.063301

.058531

.054205

.050298

.046782

.043628

.040808

.038301

.I04913

,i04536

.i034_4

.i01633

.099247

.0_6371

.0_31_3

.D_96_b

.085996

.082350

.078794

.0754Z9

.072_60

.067634

.066_94

.066477

.06_007

.077509

.i14_48

.000000

.103599

.103218

.102091

.i0027_

.09'(843

.U_4_Ob

.091571

.08'(957

.084174

.Uo03_

°076492

.U72758

.0h_185

.8658_7

.062734

.05_956

.05'154_

.U55691

.054209

.8536_3

.054_91

.i0_081

.101696

.i00559

.0_87_i

.0_6263

.0_528_

.U_9898

.0_6214

.0_2541

.078376

.074402

.070488

.066686

.0630_9

.059575

.056313

.053267

.050445

.047849

.04548_

.043355
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TABLE ]_Z - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo Iyi,oJ

• 6 • rio

• _ . O b

8 . O0

• 8 .Oh

• _ . 10

• 8 • 15

1 •0 • O0

l.O .Oh

1.0 . 10

1.0 .15

1 .0 . _0

1 .2, . O0

1.5 .0_

1.5 . i0

I .d . 15

i •Z . _0

1 ._ . _5

i• 4 . Oo

1•4 . O_

1 .4 . 10

1•4 •15

1 .4 •_0

1.4 • _5

1 • 4 . 30

i •4 . 55

I . 6 . oo
1•6 .05

1.6 . i0

1.6 .15

I .6 . 20

i •6 . 25

i •6 . 50

1•6 . 55

1 •_ . 40

i. 8 • OO

1•8 .O5

1.8 .I0

1•8 . 15

1 .8 . 20

1 .8 . 25

1 .8 . 50

1 •8 . 35

1 .8 . 40

i •8 , 45

2. 0 . OO

_•0 .05

• 0 • i0

_•0 .15

,g •0 • _0

d.O • _5

d•O • 30

• 0 • 3b

• 0 • 40

d.O • 4b

2 .0 • %0

2 . _ . 00

2.d .Ok

d.W . i0

Z.,_ .15

._ •20

£.Z . _b

_._ . _0

.d . 35

• d . 40

• d . 45

2 •2 . tO

d•d .60

Zo:02

.527857

•46228£1

. 443_ 9r/

.41246t,

.5979_4

.436178

.413916

.302601

• 313_i0

.423457

•400499

.346034

•2_6423

.240170

.224723

.416244

•593053

•33705b

•_75664

.2d3_52

.186368

.170686

.24Q011

.411755

•388.447

.332682

•26o851

.215652

•174673

.146947

.154070

.i_,1588

.408720

.385384

.3_447

•211547

.160001

.138581

.117894

.107906

.Id0473

•406599

.3_3d38

.J27d12

._03d33

.208598

.10 be, ,_'1

.133980

.111560

.()96_01

.08Bbb8

.095095

•405050

.5_io£3

. 5 d -, h _9 "(

•do'dll'l

.g06"/08

.I034U8

.131315

.107846

.09!062

• 0 '/ U 736

.075902

.077588

.184830

.000000

• O00uO0

.OOO000

• oOOoOO

. O00UOO

• O00uO0

.OOO000

• OOOO00

• UOOUOO

• O00oOo

• 000000

.2659d9

• _665U4

• 298uOb

• O00OO0

.0000_O0

• O00OO0

.243_55

. 2417_2

• 238_18

. 23994d

. _78409

•O00OOO

• 000000

• 000000

.231145

.2_8548

. 221648

.21201o

• 206253

• 298'4''97

• 000000

• O000OO

.2_3314

. _20481

.21265d

.20155U

. lU946g

• 179401

• 176553

. 19_ 5'fl

• O00t) O0

. O00UOO

•218089

._£1b157

• _069bU

. 195018

.IUI301

. i0'(_i _

. ib660t_

. ibO54Z

.ib7491

• _4910'/

.O00OO0

. _14417

• _05060

. 1907bi

• 1{65bd

• 1016_i

• 14 t;U'/ 0

• i J6'4 t31

• 13006_d

• 1514_9

• 105539

• 000000

• 000000

ZO=06

.00o0(]0

-OOO000

• 00 [) 000

.O00uO0

.O000OO

.O00UOU

.000000

.00000o

.000000

.000000

.O0000O

•000000

-O00OO0

.000000

.000000

.000000

.O00OO0

•000000

.O00OO0

.000000

.O00OO0

.O000OO

.000000

.000000

.000000

.1'1634_

.1930Y0

.000000

.O000OO

.000000

.OOO000

.OOOOO0

•000000

.O00OO0

.175952

.17_4_6

• 1NO470

• I_U6[O

• 30UI _O

.000000

.000000

.O0000O

.OOOOOO

.O000OO

•166305

.IObUS2

.lObOd7

.io5240

.i0963_

.1HWOII

.561536

.OOOOOO

.OOO000

.OOOOOO

.O00OoO

•159180

.ibu499

.ib41_b

.ibl_/b

.iblTO0

.lb'/Jd6

.iU4bbb

.O0000U

.000000

.000000

.000000

.000000

ZO: 08

.000000

• 000000

. OOO000

-000000

.000000

.uOOOO0

.000000

.000000

.O00000

.wOO000

.uOOOO0

.O000DO

.000000

.OO0000

.oO0000

• oO0000

• oOOOO0

.000000

.000000

.000000

.000000

.000000

.O00000

.000000

.OrlOO00

.000000

.UO0000

.000000

.000000

.uOOOOO

.O(]OOO0

.oO0000

.O00000

.uO0000

.000000

.UO000O

.000000

.000000

.O0000O

.O00000

.000000

.O00000

.O00000

.uo0000

.000000

.uO0000

.000000

.OOUO00

.OO0000

.O00000

.OO0000

.oO0000

.oOOO00

.000000

.OOOO00

.13Nh19

.1500_4

.O00000

.000000

.oO0000

.O00000

.O00000

.O00000

.OOO000

.oO0000

.000000
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TABLE I_ - TABULATION OF THE SIDEWA.C;H FUNCTION

,Sin --2.5

Fv(lYi,ol)- Continued

XO

2.6

2 .6

d .6

2 .6

,3 .6

g .6

2 .6

d .6

,3 ._,

2.._

3.0

5 .0

.0

_' .0

5 .0

5 .0

.0

5 .0

3 .0

.0

3.0

.0

3.0

5.0

3 .0

3 .0

3 .0

3.5

3 .5

3 .5

3 .5

3.5

5 . 5

5 .5

3 .5

3 .5

3 .5

3 .S

3 • 5

3.5

3 .5

3 .5

5.5

3.5

3.5

3 .5

5.5

]Yi,o[

.00

.05

. i0

.15

.20

.25

. 30

.55

, 40

.45

.50

.55

,60

.65

.70

• 00

.05

. fO

.15

.20

.25

. 30

.55

• 40

.45

.50

.55

.60

,65

.70

.75

. 80

.00

.05

.I0

.15

.20

.25

. 50

. 35

.40

.45

.50

.55

.60

.65

• 70

.75

. 60

.65

.90

.95

Zo= 0.2

402979

370588

323465

d50887

204318

100844

128278

104184

086371

073213

065652

057055

055567

054972

076651

401695

378298

322151

258535

202901

150552

126624

102324

084209

070596

060297

052509

046721

042691

040520

041161

050064

400675

Zo= 0.4

209697

206672

198146

i_5558

i'/0622

ibbU40

140055

126484

114661

105595

099279

097421

105667

184498

000000

206874

203o3_

195_50

182533

167440

151588

156188

122000

109423

098620

0U9648

0U2567

077588

075377

078159

097450

000000

204686

377274

321115

257477

201808

158188

125409

I01011

082759

068957

058392

050218

04_48

038882

035059

032235

030406

02u_13

031427

040706

201635

193023

180251

165071

149090

133507

119060

106118

094795

005062

076820

009981

064450

060251

067523

066790

069769

074685

000000

Z0=06

.150374

149540

147141

143445

138846

153845

129037

125216

123656

127219

146376

377666

000000

000000

000000

145593

144515

141966

137_72

132864

127028

120867

114776

109145

104405

101142

100428

104994

126216

000000

000000

000000

141693

140795

158180

154062

128753

122612

116000

109248

102654

0_6389

090705

085759

0_1767

079012

078132

080610

0_1614

1582-16

000000

000000

Z0=0.8

.126371

126234

1H5989

IM6054

127233

131313

143511

192281

000000

000000

000000

000000

000000

000000

000000

118312

118006

117139

1158_0

1142_4

112597

111305

110929

112565

118830

139097

296079

000000

000000

000000

000000

000000

112485

112129

111089

I09429

107250

104680

101867

098982

096218

093812

092086

091551

093216

099614

120629

426446

000000

000000

UO0000

000000
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TABLE _ - TABULATION OF THE SIDEWASH FUNCTION Fv(lY%oO- Continued

/gm =25

Zo = 02 Zo=O4 Zo=O6 Zo=O8Xo Yi o I

4 . U . OO

4.0 . 05

4.@ .i0

4 ,0 .lh

4.U •40

4 .0 .st,

4 .0 • 30

,4 .0 • _5

4 0 . 40

4 . 0 . 4 b

4 •0 . 50

I .0 . 55

4•0 . OU

4.0 ,o5

4.0 .70

4 .0 . Y,b

4.0 . _O

4 .0 • _5

4.0 .90

4.0 ._5

4.0 1. UO

5 . 0 . (10

5 .0 .05

.0 , 10

5.0 .15

5.0 ._0

5.0 ._5

5,0 • 50

5 . o . 35

5•0 . 40

5.0 .45

5 •0 • 50

5 •o . 55

•0 . 600 .6h

5 0 . {" 0

5 • 0 • Y5

5 .0 . _0

5.0 ,_0

5.0 ._S

5.0 1,00

• 400017

.97_o]4

. J_()449

.s5_#Ol

.401117

.1574 /4

.lOO_b

.057J09

.04'40o9

,04_,bbO

• 037 _49

.0331_9

.O,JT_db

.O,_blg'f

.0_375U

.02_9 {9

.Oa31J9

.399247

.5'/bM,42

• 51_o lJ

.25_010

._003_0

.15_omo

.I_3_Y

.09_359

.O_iUlo

.0_)709b

.0563"/b

.0479_9

.0413_2

.036037

.03171b

.0,_B174

•O_bd50

.0_,2U22

.0_0799

.0!_iI0

.0177_b

.20330O

.800_44

.l'/UO_4

.10360h

.l_#oY>

,IJlWlo

.II{5'/S

oi04_99

. 0 o E d J 4

• U 't 4 _ '{

.0o699U

.3oOoJl

•UOb66U

.Obl_bO

.O4_IUU

.O4b6b_

.04_04

.0444J9

.04754_

.2U1701

.i_649

.l_ObO7

.177194

.16194_

.14boTV

.15Oi6y

.116557

.10_39d

.090790

.0_068_

-0/1947

.Ob7_V_

-0b_4_9

.04767D

.04359b

.04010b

.0371_2

.0146_a

.05_541

.13_419

.ibUbl4

,lit/U7

. it) bib 5

.O_4bb

.UHU_U/

. 0 {b fhl

.OO{4VJ

.Oo4b40

.Oo_o_l

.0'/14di

.I04r)_5

.ib5_56

.1354_7

.1256_4

.i17644

.iI04_5

.105599

.0_53_

.0_94_i

.076_I

.071J_4

.O@6dl_

.O_16ol

.0674_3

.Ob37U7

.ObObmO

.04777_

.045446

.04_545

. 10<)04 a

• I 0 J 4 { J

• <,_ {509

. b'_41 ,d'/

• b_OObO

• u_bWOb

. b {_ 5 _i

• u /h2V1

• U { h b i) )

• U {_Y45

. Ooblb3

.iH4bb5

.OOUuOO

.UDOoO0

.I0632_

.104941

.lObdi4

.I0199_

.0_5_3

.u_3283

.UUSd_4

.U7_147

.0Y4_66

.b/0'741

,u_7_io

.L;_i186

.u5_b6_

.u562BO

.054593

.0529_i

.u5217_
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TABLE I_ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo Zo=02

.8

• H

1 .0

£ ,q)

i . 0

1 . (I

I .2

1 . d

1 ._

i .4

i • 4

1 • 4

I • 4

i .4

i • 4

i • 4

1.6

i . 0

i .6

1 . _,

I .6

1 • h

1 •5

1.8

1 • 8

I , R

i • _

i ._

i .S

i .8

1.8

1 • B

_.0

Z • 0

d .O

• 0

d •0

. 0

Z . 0

.©

2_ . ?,

C . <;

2 • 4

d . g

4 • h

4 . h

lYi,ol

• O0

• O _,

• I0

• O0

. Oh

. i0

. I h

• OO

. Uh,

.10

.15

._0

• O0

. Ob

.I0

.15

• dO

• OU

.Oh

• 10

. 1%

• 40

.2_5

• iO

• 5 b

• O0

. L) b

.I0

.ib

. XU

.45

. 30

. _5

. 40

• (}U

• u :'_

•10

.1'-,

•gO

• ',0

• t-)

.40

. 45

• OU

. U ")

.1U

• 1 b

• _0

• 5 b

4 (3

. 45

. %O

• O0

. Uh

• I0

. lh

._0

. ;£h

• IU

. 40

• 50

. oO

.526355

.34! _35

• Y I _ 197

.4681(}3

.4479L)_

.407d49

.4125Y9

.445052

.4_0733

.36u039

.31744_

• 3007 'I b

• 4_9640

,40_73{)

.55243J

. k_V 30'1{3

._47038

.d30164

.4U89ml

•421545

.398403

.343171

._8!510

.249701

.1939_b

.I_31_6

. k_t_8,_ 87

.416242

.3929V0

.33'7349

.2'('4763

._Z0999

.1BOer07

.1546U0

.146179

._10390

•412.566

.309450

.33340M

._'1075_3

• _ I 5 7 '{ 3

.173944

._ 441_b

.1k_5474

._0E54

, 165249

.409905

.3_5h5')3

.330601

._t_7342

.g12309

.16'4702

.13854b

.I_hH47

,I033_I

,I00664

.135059

•406385

• 503010

.Zb34h3

._08056

.164631

.132638

.i0_111

.092109

,OBOb_3b

.073745

.0736_0

.096907

#m : &O

Zo =04 zo=O 6 Zo=08

.OUO00O

• OCOUUO

• _] ()OIP q U

.OUOUOC

• OOOUOU

• OUOUUU

• OL) OoOO

• OUOOUO

• 00(3000

. UOOUUU

• UOOUUU

. UUOOOO

.295359

• bO03OO

• 3510'17

. O00OOO

• OOOoOo

. O00UOO

. UOOUOO

.263178

• P. o 1 o,50

. R606_)I

• R70_24

• 35_U9_

. OOOUO0

• O00OO0

• OOOUOO

.2451Bg

. _4_.757

. :436 'l 41

. _30U41

• RL_U7_J

• 233u31

. O00uOu

• OOOOO0

• O00UOU
. 2_,4051

. _3134d

• 243954

• P_I37Ub

• 2036_b

• 197701

• P_06199

• 305o06

• UOOuO0

• OOOuOo

• 2g_95

• P._3o37

• 215d93

• P. U4471

• 19:1697

• 179940

• IY21"1_

• 174532

• _ 17944

• O00OO0

• O0(]O00

.217710

• R14734

• 206 ';71

• 1940'/U

• IY9609

• I04_150

• i bl -'_U 1

• 15c9_144

• 132;£49

• 131000

• 146_(_i

• 50_143

• OOOOO0

• OOt) O00

• OqO0(iO

• O00UO0

• OOUO00

• OOOUO0

• 000000

• O00uou

• 0 U U (] 00

• UOUUUO

• OOO00O

• ouOoou

• OuOoOo

• 000000

• OOO000

• OOOOOO

. O00OOU

.OuOOuu

• OOO00o

• OOO00u

• 000000

• O000OO

• O00OOU

• O0000U

. 0 UO000

• OOOOO0

. O00OOO

• OOOOOO

.OOOO00

• 000000

• OOOOoo

• OOOOOo

• OOOOoo

. OOOOuU

• O00OUU

• 000000

• OUO00U

. _0_4'10

. k_lO,_uU

. _237714

.O00OO0

.O00OOO

.O000UU

• O00OOO

• O00OOO

.OOOOUO

. UOOUUO

• 16M30V

.I_UbI9

• i_0441

• 19Ubd6

._d31104

• ()OOOOO

• 000000

.O0000O

.O0000O

• O0000O

. 000000

• 16674 5

• 1o6086

• 104309

.I01916

• i b 9 Y 57

• 109335v

• i05_J98

• IH4084

• i _ 6 b Y '{

. O0000u

• 000000

• OOOOOo

• O00oou

• 00000(_

• OlJOOUU

• UO0000

• 0 U 0000

• oOOOO0

• 000000

• uOUOOU

• 0 U 0000

• 000000

• OOOO00

• uOOUO0

• UOOOO0

.000000

• O(]O p()O

• 000000

• UOUO00

• {JOOO00

• UO0000

• OOUO00

• OOO000

• UOOuO0

. OOOO00

• OOOOOO

. UOOO00

• oOOUO0

• oOOOO0

• UO0000

.00000()

• 000000

• 000000

• uO0000

• O00000

• O00000

• uO0000

• O00OO0

. uO0000

.000000

• 000000

• 000000

. OO0000

• UO0000

. '.;O 0 O0 O

. uO0000

• 000000

• 000000

• O00OO0

• 000000

• OOOOOO

• UO0000

• UO0000

• uO000O

• uoo000

• oOOO00

• UOO00O

. UO0000

• UO0000

. O00UO0

• 1576_9

• l _,0 h _d 7

• i'1 _4 _6

. 45'9399

• uO0000

• 000000

• O00000

• O00000

• O00000

• uoo000

• uO0000

• OOOO00

• 000000
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TABLE _ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo lyi,ol

3.0 • l)O

5•U • Ob

5 • 0 • 10

$ •0 • 1 b

5•0 .dO

5 •0 . _h

5 .0 . _(}

5 .0 • 40

5 .0 • 45

5 .0 . _()

5 . 0 . % 5

5 •0 . 6O

3 . 0 . 5

3 . 0 . Y 0

3.5 .00

3.5 . U5

_.5 .10

_.5 .lq

_.5 .20

5.5 ._6

5•5 . 50

• 5 . 35

5.5 . 40

5•5 . 45

5 . 5 . 5 0

3.5 • 55

5.5 .60

5•5 ,65

5 . 5 . YO

3 • 5 • '/5

5.5 . _()

3.5 . _]5

4 .0 ,OO

4 .0 • 05

4 .0 . iO

4•0 . 15

4.0 ._0

4 .0 •_b

4 • 0 • 50

4 •0 • 55

4 .0 • 40

4.0 •45

4 .0 . 50

4 -0 • _5

4 •0 .60

4 •0 .6_

4 • 0 • 70

4 .0 . 75

4 •0 • HO

4 •0 • H5

4.0 .90

4•0 •95

Zo:O.2

•404221

.580t_32

•3_4714

.gOlf51

._Obb_9

.102151

.I [)bb _)i

.0S77_7

.0'/40:98

.0651B6

.0586B4

.055_43

.05(_451

.O'/3Ql_

.40_51_

.3_971

._5u3_0

.203732

.160170

.I_'7470

.1O3180

.085074

.071469

.061174

.0533";9

.0475_,3

.043452

.041059

.0409_4

.046_13

.i03930

.401414

.578014

.3alS5B

. zll?,5*_

.I 58951

.lO!SOl

.0(,_788

.05_51

.051111

.044783

.0 3wH'/_

.036119

.0333_0

,03!6_8

.0313_0

.033340

.043_Y4

/_m = 30

Zo= 0.4 Zo= 0.6

._12567

• _[)iU4J

• IU8471

• 173608

.i58103

.143_12

.i_9773

.IIU3gO

•105268

.i(]I_14

.ii04_0

.178790

.000000

._U8691

._05651

.19707_

.i_4371

.Ib3461

.13_0_4

•iz3u_

.111371

.100591

.091630

.0_45_

.07944_

.076_95

.O'/d4b2

.OgO_O)

._69345

.OOOOOO

•206283

.203_34

.1946_8

•166704

.15074m

.135191

.I_07U_

.I070U7

.0_696_

.078d18

.07_U92

.0667_4

.062757

.060399

.060127

.U64147

.OU_6_b

.000000

.15_03a

.ibSdgo

.ib_u_4

.149305

.144Dd5

•140155

.135750

•152544

.1319W_

.157466

•161U19

.5_4196

.000000

.000000

.000000

.148706

.147_34

.145301

.241555

.13_7

.13048_

•124585

.IIU368

.I12D20

.i08159

• i04w3_

, I041Zl

• iti79S5

.124677

._54449

.0000ou

.000000

.OUOOOU

._44441

.14354U

.140_46

.136_5_

.151579

.1254_7

.i18t441

.i057_9

.0W96O'1

.0_41"10

.0H9476

.0_5_7

.OM_OO4

.OH_bY5

.0H7686

.103_0

._34_43

.O0000O

.O00oO0

Zo=OB

.138440

.138409

.138551

•139454

.1423_8

.1501_5

.173077

.315g17

.000000

.000000

.000000

.000000

.O00000

.000000

.O00000

.124394

.124106

.t23_89

.IH2065

.i_0608

•119185

.11U173

.i1818_

.12037_

.i_759_

.148369

.E74459

.O00000

.000000

.000000

.O00000

.000000

.oO0000

.I1702_

.l160UO

.i15_71

.114069

.111977

.109n_l

.106891

•104245

.i0181_

• U_98"18

. OUSU51

. 0_4 _

.i03100

.114009

.152_04

.oOoO00

.000000

.000000

.000000

.000000
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TABLE ]:_ - TABULATION OF THE SIDEWASH FJNCTION Fv(lYi,ol)- Continued

_0 lYi,ol

• OU

.05

.10

._0

. ;db

• _ 0

• $5

.40

.45

• 50

. 55

• t,O

• t) 5

• Y 0

•Y5

• ML)

. db

.90

•00

Zo= 0.2

-400154

.J76?J1

. J,JOb'ab

• 157bYU

.1O0512

.001995

.068102

.057419

.04_009

.042bOU

.057_51

.033Ulb

.02oh_2

. 0,_'/ _'0

.0_4548

.0<'1414

.O_Ob02

,6'm =&O

Zo = 04

•203551

• 191067

• i'/ 906r_

• lo-5o40

• 14Y'{_4

• 1 _1_0

• 11Y55_,

• 1'J444'1

• O 9 :g b' O '!

• O'/495_,

. U(a6u6b

.060568

. Obb_d

• 0 b 0 '/-k_ '-J

. U46_Jb

. 043_5_

. 04157D

. 03_9_;g7

. 0_151

Zo=06

• 1.39847

• 1JU_4U

• 15_g94

. 15k:llu

• 1 ?,,_ / 1 U

• 1;4044_

.llSbhU

• lUg, b44

• 099_4

• 0_,t_ b

• 0HOYh4

.0Y5408

• 0706gi

.002_11

.()hgHh_

. 057_15

• Ob6Ebt_

.Ob(_l Ii

• ObT_bO

Zo = 0.8

. I09_65

• IOU_5Y

• 106480

• 104110

• 101P_5}

• k) W4bb_

• OwO94,b

• {;b'/ _16

• L)_ 3Y67

. O bO"..Wl

• O "I 72 77

• U'/4616

. u/2,_18

• IJT0b_9

. 07009:9

• t,'l 2t, 8 b

• O'l gtJ lU

• 102054
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TABLE ]_Z - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi, ol)- Continued

×o ly,,ol
• 8 .00

.8 .OS
1.0 .OO
1.0 .OS
1 .0 . i0
1.2 .00

i._ .05

1 .2 . !o

1.2 .15

1 .2 . 20

1.4 .00
1.4 .05

1.4 . I0

1.4 .15
1.4 .20

1.4 .25

1.6 . O0
1.6 . 05

1..6 .I0

i._ .15

1 .6 .20

1.6 .25
1.6 . 50
1.8 .00

1.8 .05

i._ .IO

1.8 .15

1.8 .20
1.8 . _q

1 • 8 . _0

1 .R . 35

2.0 .00
2.0 .05

2 .0 . i0

2.0 .15
2 .0 . 20

2 .o . 25

2.0 . 50
2 .0 . ]5

3 .0 . 40
2.2 .00
2.2 .05
2.2 .I0
;_ ._ . 15

_._ . _0
2.2 .25

2 . _ . 30
.2 . 35

2.2 .40
2 45

2.6 .00

2.6 .05
2 .6 . i0

2.6 . 15

2 .6 . ;30
2.6 . _5

2 . 6 . _0

.6 . 35

2.6 .40
_.6 .45
2.6 .50

2.F, .55

Zo=02

7 I.64884

.814776

.516635

.502550

.506261
-470076

.44o281

.404620

.580697

.014561

.447270

.424949
.575005
.320124

295269

.518805

.454093

.411233

.357059

.297900

.252014

.25420b

. 58Q 525

.425691

,.402595
.347510

.2861 ]9

.234854

.200165

.190068

.326736

.419967
.596751

.541228

.279877

.225529

.186098

.161559

.157785

.296033

.415875

.392595

.3368]5

.273984

.210675

.178339

. I 4Q 536

.132826

.133828

.292056

.410523

.587177

.331199

.267902

.2127_2

.170039

.138599

.116324

.1Q1660

.094751

.102055

.881574

,Sm :55

Zo =0 4

.000000
.O00OO0
.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

,O000OO
.000000

.000000

.000000

.000000

.O00UOU

.32442]
.331965
.407588
.O00OO0

.000o00

.O00UO0

.O00OO0

.2_1549

.2b0661

.282275

.301959

.497_65

.000000

.000000

.000000

.258517

.256226

.251Z6b

.247207

.253130

.311376

.O00OO0

.000000

.O00UO0

.244329

.241769

.234g16

.925925

.218247

.218250

.248051

.000000

.000o00

.000000

.228477
.225602

.217590

.205995

.192u45

.iU025_

.170522

.167160

.IU0650

.327378

.000000
.000000

Zo=0.6 Zo= 0.8

.000000

.000000

.000000
.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.O0000O

.000000

.000000

.000000

.000000

.O000oO

.000000

,O0000O
.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.242197

.272528

.000000

.000000

.000000

.000000

.000000

.O000OO

.000000

.000000
.195064

,195103

.196089

.200677

.216775

.2M9003

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.UO0000

.000000
.000000
.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.o00000

.o00000

.o00000
.000000

.000000

.OQO000

.uo0000

.000000

.000000

.000000
.000000
.000000

.000000

.000000

.000000

.000000

,000000

.o00000
.000000

.000000

.000000

.000000

.000000

.000000

.o00000

.000000

.000000

.000000

.000000

.000000

.o00000

.o00o00

.000000

.000000

.000000
.000000

-000000
.000000

.000000

.000000

.o00000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000



156

TABLE 52- TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

X.o lYi,ol

3.0 .00

3.0 .05

5 .0 . I0

$.0 .l:q

5.0 .20

$.0 .25

_.0 .30

3 .0 . 35

3 .0 1 . 40

5.0 1 .45

_.0 I .50

3.0 1 . 55

.3 .0
3.5 1 .60.00

3.5 I .05

3.5 I .I0

3.5 1 . 15

_.5 I .2.0

_.5 I .25

5.5 I .30

. 5 I . 55

5.5 I . 40

5.5 I .45

_.5 1 . SO

_.5 1 .55

5.5 I .60

5.5 I .65

}.5 ] . 70

5.5 I .75

4.0 I .00

4 .0 I . 05

4 .0 I . 10

4.0 I .15

4 .0 I . 20

4.0 I .25

4 . 0 I . 50

4 .0 I . 55

4 .0 I . 40

4 .0 I . 45

4 .0 I . 50

4 .0 I . 55

4 .0 I .60

4.O ] .65

4.0 I ,70

4.0 I .75

4 .0 I . 80

4 .0 I . _15

5. 0 I . 00

5 .0 I .05

5.0 I .10

5.0 I .15

5 .0 I • ;_0

5.0 I .25

5.0 I .30

5 .0 I . 35

5 .0 I . 40

5.0 I . 45

5 .0 I • 50

5 • 0 I • 5 5

5 " 0 I 6 0

5.0 .65

5.0 .70

5.0 .75

5 .0 . HO

5 .0 . 85

5.0 .90

5.0 .95

5.0 1..00

Zo= 0.2

• 40 /268'

383895

327826

2-64354

208949

165720

133512

100947

092936

081067

.073762

.071973

.085402

.404716

.381327

.3_5208

.261642

.206085

.162625

.130070

.105982

.088160

.074981

.005268

.058417

.054210

053265

050216

132583

405084

37u688

325546

250938

204315

160759

128066

103783

085684

072084

061791

053992

048157

843992

041460

040992

044566

067996

401190

377789

321628

_57987

i02314

158686

155895

101479

083204

060367

058752

050507

044036

038921

034870

051685

029242

027491

026475

028418

028068

_m =3,_

Z0:0.4

._19941

216968

20861_

196334

181951

167199

155491

141961

135792

131115

140768

220555

000000

213742

210725

202216

189636

17475o

159217

144264

150715

119057

109633

102847

099575

102429

123618

000000

000000

209984

20694o

198576

185680

170614

154797

139438

125290

112765

102002

093049

085952

080779

078009

078892

088127

148016

000000

20580_

20275_

194136

IU1358

166166

150166

134554

i_006o

107063

09565_

085795

077375

070_57

064317

059455

055617

052823

051_4

051262

084254

065376

Zo: _6

.172211

171570

169841

167510

165390

164866

168754

185230

266436

000000

000000

000000

000000

158508

157693

155349

151745

147_67

142408

137746

134004

132256

134599

147005

203895

000000

000000

000000

000000

151158

1.hOd70

147751

145808

138771

153027

126980

121021

115555

110953

107743

106854

II0Z65

124441

199594

000000

000000

000000

143633

142735

140112

135980

130646

124465

117795

110948

104198

097750

091765

086355

0_1627

077682

074665

072815

072635

075_88

084400

121305

000000

Zo: G8

.178557

182355

206499

503496

000000

000000

000000

000000

000000

000000

000000

000000

000000

144776

144759

1448_8

145531

147788

153654

168906

221861

000000

000000

000000

000000

000000

000000

000000

000000

129158

128884

IN8113

&26967

125633

124379

123604

123941

126565

134178

155688

266716

000000

000000

000000

000000

000000

000000

i15747

115387

114352

112641

110407

107742

104780

101659

0985_6

095535

0_2853

090080

0_9290

089122

091015

096956

113445

194465

000000

000000

000000
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TABLE ]_ - TABULATION OF THE SIDEWASH FUNCTION Fv(lYi,ol)- Continued

Xo I"'i,o I

1,0 .o0

,i.0 .05
1.0 .10
i .?- . O0

1.2 .05

i .2 . 10

l .2 • 15

1. 4 . O0
1.4 .05

1 •4 . 10

i .4 . 15

i .4 . 20
i. 6 . OO

1.6 .05

1 .6 . i0

1•6 •15
1 .6 • 20

1.6 . 2'5

1.8 .00
1.8 . 05

1•8 .I0

1.8 .15
1 8 .20

• 8 .25

I 5o
2 .00
2.0 •05

2 .0 . I0

2•0 .15

2 .0 . 20
2..0 . 25
2 .0 . 50

2.0 . 35

2.;_ .DO
2.2 .05

2 .2 . 10
2.2 .15
2.2 .20

2.2 . 25
2.2 , 50

2 .2 • 35
2 .2 . 40

2.6 .00

2.6 .05
2•6 • I0

2.6 •15

2.6 •20
2•6 .25
2 .6 • 50

2 •6 • 55

2 .6 . 40
2.6 .45

5.0 .00

_•0 .05
5 .0 . i0

_•0 . 15

5 •0 . 20
_.0 .25
3 . o . 50

5 .0 . 55

.0 . 40
5 .0 . 45
# .0 • 50

3 .0 . 55

Zo = 02

.596831

.606590
1.870071

•508402

.491176

.466954

.650983

.470583

.449434

.402657

.567461

.468103

.450064

.427726

.375608

.321883

.292460

.388988
•437437

.414614

.560544

.301540

.255772

.237301

.353278
.4290_3

.405967

.351013

,280895
.239067

.205261

.197445

.564760

.425099

.390917

.544506
.282375

.229420

.190711

.167725

.168954

.562297

.415459

.39_159

.336535

.275359

.218745

.176860

.146925

.127506

.119556

.155721
•410871

.587522

.331632

._58210

.215050

.170204

.138592

.115985

.100620

.091958

.092452

.1_8012

ZO--0.4

.000000

.000000

.000000

.000000

.000000

.000000
.000000
.000000

.000000

.000000
•000000

.000000

.000000

.000000

.000000

.000000

.000000

.O00QOO

.351542

.361969

.468723

.0o0o00

.oooooo

.00oo0o

.0ooo00
•298416

.298438

.3o5295

.33591]

.935o35

.oooooo

.oooooo

• 000000
•270851

.269075

.2655]7

.264466

•280038
•408875

.000000

•O00OO0

.000000

•245132
.240471
•253214
•225222

.213180

.206892

.212198

.266593

.000o00

.o00o00
.229483

.226597

.218539

•206_34

.191447

•180575
.169587

.163600

.168059

•211049
•O00UO0

.000000

ZO= 06

.000000

.000000

.00oooo

.6_ooO_

.000000

.000000

.000000

.O00OO0

.0_0000
•000000

•000000
.UO0000

.UOg@O0

.OOO000

.000000

.000000

.000000
.000000

,000000

.000000

.000000

.000000

.000000

.000000
•000000

•000000
.000000

.000000

•000000
•_00000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

•255556

•260407
.]Ii024

.000000
.000000
.000000
•000000
.000000
.000000

.000000

.I_8944

.198_77

.199355

•202197
•212d07

._46981

.623557

.000000

.000000

.000000

.000000

•000000

Zo = 0.8

.000000

.000000

.000000

.000000
.000000

•000000

.000000
000000

•000000

.000000

.uO0000

.uO0000
.000000

.000000
•o00000

.o00000

.000000

.000000
.OQO000

.000000

.000000

.000000

.000000

.000000

.000000
.000000

.000000

.000000

.000000

.000000

.000000

.OOOO00
,oO0000

.000000

.000000

.o00000
•O00000

• 000000

• 000000
• 000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000

.000000
•000000

.000000

.000000

.000000

.oO0000

.o00000

.o00000

.o00000

.o00000

.O00000

.UO0000
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TABLE ]_' - TABULATION OF THE SlDEWAS4 FUNCTION Fv(lYi,ol)- Continued

×0

3 . 5

.5
5 . b

.5

. 5

.5
.5

.5

.5

5 .5

5 .5

.5

4.0
4 .0

4 .0
4 .0

4 .0
4 .0

4 . 0
4 .0
4 .0
4 .0
4 .0
4 .0
4 . 0
4 .0
4 .0
4 .0
5.0
b .0
5 .0
5 .0
5 .0
5 .0
5 .0
5.0
5.0
5 .0
5 .0
5 .0
5 .0
3 • 0
5 .0
5 .0
) • 0
) .0
) • 0
) • 0

lYqol
.00

.Oh

.10
.15
.20

.25

• 50
.55

.40

.45

.50

.55

.60

.65

.00

.05

.10

.18

.20

.25

.50

.35

.40

.45

.50

.55

.60

.65

.70

.78
.()0

.05

.10

.15

._0

.g5

.50

.35

.40
,45
.50
.55
.60
.65
.70
.75
.HO
.H5
.90
.95

ZO= 0.2

407504
383928
527848
_64356
208914
105626

133320

10_5_4
092311
07u949
071653
067421
060343

094085

405037

581649
3_5529

_61961

_06400
162932

1303_4

I06_53
088392
075127

065522
058204
053640

051695

054181
072976

402419

37_0_i
3228_9

25_45

_03593
150996

127247

102888
084685
070959

.0_0444

.052556

.046094
041264

037617

035032

033543
0334H6

036113

048551

#m =4.0

ZO:04

220051

217O70
_08684

19633_

i_I_21

166_48

15275o
140557

151057

125405
126348

144627

457081

O00uo0
214512
211495

202_85
190399

175507

i59944
144948
1315_2
119553

i09_72
102631

098388

098722
109388

182580

000000
208499

20545_

196_58

184117
168981

153059

13755_

i_3205
110381

099_09

089665

0_166b
075127

07000O

066359
064452

065877

070789
095517

O00OOO

ZO = 06

.172639

171958

170073
167381

i54815

162434

io275_

168941
192512

540812

O0000u
000000

000000

000000

i60158
i59540

ib6991
ib3567

14_49

145905

159073

154994
152544

153_50

1401_5
169516

_34562

000000

000000
000000
148407

147522

144945
140893

135680
1296Y3

123_3'1

116/13

110395

104532
099550

095081

092028
090699

092154
099261

124264
O0000O

O000oO

000000

Zo=08

186260

188218

197658
d32930

5R7958

UO0000

000000
oO0000

000000

o00000

o00000
000000

uO0000

000000

149208
149167
149219

149786

151_47

156391
lO'1956

_00788

481518

000000
000000

000000

000000
000000
UOOOO0

U00000

124077

123751
i_2803

I_1310

119384
11'1176

114868

112675

110876
109858

110222

115111
121241

14400_
d78268

uO0000

ooo000
o00000

oO0000
o00000



1.59

TABLE ]37 - TABULATION OF THE SIDEWASH FUNCTION Fv(lyi, ol)- Continued

Xo lYi,oI

1.0 •oO

1 , r) . 0%

1.2 .OO

i ._ . 0 _,

i ._ . l()

1.4 . HU

i . 4 . 0 _

i ,4 . iO

i . 4 . 15

1.6 . l)O

l._ •Oh

1.6 . if)

i.¢) . i 5

1.8 . O0

i._ . 06

i .8 . I0

1 ,_ • lb

i ._ . _0

i .H . _
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TABLE VI.- IIIUSTRATION OF USE OF TABLES TO CALCUIATE ROLLING SIDEWASH

IN PLANE OF YMM _Y BEHIND WING OF FIGURE 8

M = 1.64; xo = 2.0; Yo = 0; zc = 0.2; _m = 2.0]

@ @ ® @ @

Yi_o

o

.05
•i0

.15

.20

•25

.30

.35

.40

.45

.50

.55
•60

.65

•70

•75
•80

.85

.90

•95
1.00

Py i

p(b/2)2

0

.o35

.o64

.098

.133

•z72
•208

•245

•285

.320

•360

.395

.432

•467

•504

•543

• 5_6
.527
.464

•356

PYi+l - PYi-i

p(b/2)2

0.035
.064

.063

.O69
•074

.075

.073

.076

.o75

.077

.o75

.072

.o72

.o72

.076

.o52
- .o16

- .092

-.169
- .464

-.558

Fvl lYi,o )

from

ts ble IV

0.401906

.378518

.322402

.258849

•203320

.159916

.12746D

.1O3564
•086080

.073514

.065098

.o61233

.o6686z

v/v.

(eq. (27)

nondimensionalized

by pb/2)

0.294



147

©

®

@

<,

o
II

_o

o_ _

oz _ xo QH P_
E_

®

®

+

©

®

o 4S
i

II

_1_

@

®

£r...-do

©
®

ar....q_

@
!

o

II

o

o

@

®
,-I

or..-..]_

4"

kQ

_d

cO

kl'x=:t OOkD _ b'-cO _-CO _l'e_
OCO Ol OhC_

o, o. o. q _ _. _ _ _, _. @_. _
oooo i ! ! i i i i i ¢ i i i _1

u_xO OU'XO OLfhO kP_O__oP_-_,-¢ ¢_°_o _o_

l I I I I i ! ! i i i i i ! i i i o

o_o o_o_o_o_o_O_Oo_o _0_o t_...... _._.._.._. _._._. _._ _ _.. .

5_
o

o

_p__o_o__ _o_ooo O_H_-_000000000

OlIiiiIiiii o

®1_
+

II

@
!

o

Ii

o

00000000

o_ o §9_8_8_o o o _o o_o_ _o
d ............... 44_44

_88_°_°_°_°_°_°_°_ __¢ o

o

"5
o_

L,'_ 0 I_% 0 ur% 0 u'_ 0 LP, 0 OLr_ u'_Oo _8,_0 _0
H I I I I i I I i i i i I i I I ! i I i 0

i

o



I_8

il

®

®

o

_ _. @
B

B _ d
ii

R o <.9i

o S
o

, _ _ (_

®

@

®

®

+ ,.-..

© ©
!

oB.-...]._0_ o, " [/-.]_

@
i

®
_b-.]9,

o

(9
i

6
II

o

o

@

@
r4

o[..-.]_

ox

o
6

Od

0

®
i

o

II

o

_V

o

.,4

t,_O 0 Ur_0 trY, 0 I_ 0 U'A U'%
........ _._'q._ .........

.-I.-I _ r-I

0_ IF_ 0 _'_ 0 _'_ 0 _t_ ['-_0 ',.0 L_ _'X--I _ _ _", _ _ _1_10U'_O U_O_

_11 I ! ! I I ! ! I ! ! ! I I ! ! I I ! ! 0

'0

v

o_



149

(0,0)

Lifting line when extended goes through (0,0)

yl

Lifting line
/

x, Xl, x i

(a) Lifting line.

Y' YI' Yi

Yl = h2

/

Yl = hi

Bound portion of vortex when extended

goes through (0,0)

/ Yl = mxl

Bound vortex _ /Yl

Trailing vortices

Y' YI' Yi

= h2

x, XlJ x i

(b) Yawed horseshoe vortex.

Figure 1.- Sketch of lifting line and yawed horseshoe vortex showing

symbol notation and axis system used in text.
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/

/

/
/

A

I

(a) Swept lifting line approxi-

mated by a series of semi-

infinite yawed horseshoe

vortices.

To infinity To infinity

I

(b)

/
/

Swept lifting line approxi-

mated by a series of semi-

infinite unswept horseshoe

vortices. Symmetrical loading

and symmetrically distributed

points.

I

I I
I
I

I

I

I

(c) Swept lifting line approxi-

mated by a series of semi-

infinite unswept horseshoe

vortices. Unsymmetrical

loading and/or unsymmetrically

distributed points.

(d) Swept lifting line approxi-

hated by a series of finite

rectangular horseshoe vortices.

Figure 2.- Swept lifting line approximate l by distributions of various

types of vortices.
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(a) Type of semi-infinite yawed
horseshoe vortex described by
first terms of equations (i)
and (2) with Fyi+I - Fyi_ I
negative.

4

(b) Type of semi-infinite yawed
horseshoe vortex described by
second terms of equations (i)
and (2) with FYi+l - FYi-i
negative.

(c) Type of semi-infinite yawed
horseshoe vortex described by
first terms of equations (1)
and (2) with PYi+l- FYi-1
positive.

(d) Type of semi-infinite yawed
horseshoe vortex described by
second terms of equations (1)
and (2) with Fyi+ 1 - PYi-1
positive.

Figure 3.- Types of semi-infinite yawedhorseshoe vortices represented
in equations (i) and (2).
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(g) z o = 0.6; Yi,o values from 0.05 to 0.50.

Figure 6.- Coatinued.
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Figure 7.- Cont:nued.
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A = 3.57
A = O. 563

rno = 1.244
m 1.54

/W

1.35
1.64-
8./9
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I .80
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/./3 /.4'
1.62 2.0
2.43 ,3.0

Figure 8.- Wing plan form, Mach numbers and geometric quantities used

to illustrate computing procedure. _, = 5.57; h = 0.565; mo = 1.244;

m = 1.54.
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